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INDIAN IRRIGATION COMMISSION. 


Part n-PROVINCIAL. 


Chapter XIV.-THE PUNJAB. 

(iNOIiTJBING THE NoHTH-'WesT 'FRONTIER PROVINCE.) 


(?■). — Local conditions ; me and value of irrigation. 

1. The Fnnjal) as an irrigation province.~The first province visited by us, 
tlie Punjab or land of the five rivers, is of all Indian provinces that -wbicb is 
best adapted for extensive inigation fium perennial canals. Altbougli little 
more tlian half a century bas clajised since the Punjab came under British rule, 
it is here that the greatest progress bas been made in iirigation works of this 
class ; and in spite of this fact it is bore that there is still the greatest field for 
their further extension. The unfailing supplies of its snow-fed rivers, and the 
oven surface of its arid plains, have rendered it possible to constract, at a 
comparatively small cost, the vast net-work of canals by which the greater part 
of the province is now protected from the worst cITects of drought. On the 
other hand, the conditions of soil and climate throughout the Pimjab plains are 
such as to ensure a constant and sustained demand for irrigation wherever it can 
be provided. In no other province are there greater facilities for extensive 
irrigation ; in none is it more urgently necessary or more keenly appreciated. 
Tims there is no province in which, taken as a whole, the direct profits of 
irrigation works, as expressed in the returns realized on their capital cost, have 
been so high, or in winch now protective works can be proposed with the same 
confidence in their remunorativeness as financial investments. 


2. Soil. — It may be said generally that, wherever irrigation is practicable 
within the province, the soil is siutable, and the produce of the land 
increased by irrigation in almost all seasons. There is no black cotton soU 
in the Punjab. In almost all disti'icts there are stretches of inferior soil, 
impregnated with salt or reh ; and although it is beyond doubt that an 
extension or further deterioration of these areas has been the result of excessive 
irrigation, there is also evidence that such lands are not always unsuitable for 
irrigation, and that they have in some cases been improved or reclaimed by it. 
Moreover, these stretches arc not so numerous or extensive as to render it 
unprofitable to carry canals through them for the irrigation of better sods around 
or beyond them. These latter are naturally the first to be brought under cultiva- 
tion, but by degrees the inferior soils are also taken up. In the south and 
west there are very extensive tracts which are covered with sand and sand- 
liiUs, in which the conditions are not very favourable for irrigation, though it 
has been actually introduced in some portions of the southern tract which 
receive water from the "Western Jumna and Sirliind Canals, and also in part of 
the western tract in the north of the Muzaffavgarh district. It has been found 
that in such areas irrigation has a real protective value, and that a demand 
for water may be relied on ; but it is much less profitable to Government than 
in more favourable tracts, owing to the greater cost of constructing and main- 
taining the distributing channels, and to the fact that the irrigation is scattered, 
and the percentage of high class crops low. 

Part II 


B 
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3. CoMiom %n (hffcrcnt tractn.—h\ considering the utility of irrigation as 
a protection against drought it will he convenient' to divide ‘the Puniah into 
throe tracts as shown in the follovving table 


TiacT A — SKoi’JiE, 


IlisfrictF, 


1. Hnzara 

2. Kohat 

3. Hosliiarpur 
4-. Jullimdar . 
B. Kangra 

0. Bannii 

7. Sialkot 

8. Hawalpindi . 
. Simla 


Index 
nn inter. 


Traofc A 


85 

77 

70 

70 

05) 

03 

OS 

02 

54, 


70 


Tt/CT IJ— lUlSlCfiS. 


Di»trio(. 

Index 

number. 

Didtricl. 


1 • 

Index 

numb'T. 

1. Muzaffnrgnrli 

85 

I. Qnjranwala 


; 78 

i. Dolim Iptnnil Klinii 

78 

2. Gnrdnspiir 

0 

i 77 

3. Dobra Glmzi Klmn 

77 

3. Amritear 


f 

1 76 

4, JIultan 

75 

4. Peshawar 


t 74 

5. ^Montgomery 

06 

a. Ludhiana 

• 

1 72 

C. Sbnlipur 

64 

0. Lahore 

• 

I 71 

7. Jliang 

117 

7. Firozptir 

• 

i 61 



8. Delhi 


01 



9. Kama! 

• 

1 61 



10. Gujerat 

• 

! 43 



11. UmbaUa 

• 

42 



12. Gnrgaon 


42 



l-O. Jhclum 


28 



14. Pohtak 


20 



1.5. Ilissar 


10 

Tract n ... 

85 

Tract C 


55 


Ti;*ct C— Ik 8 i:cpei:. 


_• ATo/ff.—Tlio index nnmbora represent the pcrcentnjres of the men* naturfii \u each district during the 
fatnino year of 1899-lPOO on (he nrerage areas annually matured, see paregmpli 7. 

4, Tract A includes the montane and suh-montane districts, in which the 
rainfall is so abundant or unfailing as to render large iiTigation works unneces- 
sary as a protection against drought. Irrigation is indeed extensively practised 
in many of these districts, either by the utilization of lull streams or from weUs, 
hut the works are of a simple and ino.vpcnsive character, the construction of 
which may be left to private enterprise. There are no Goveniment irrigation 
works in this tract. 

6. Tract B comprises the districts in the west and south-west of the province 
where the normal rainfall is sn deficient that cultivation is almost impossible 
without irrigation. The unimgated areas in these districts are practically 
unoccupied, so that the population is limited by the capacity of the existing 
irrigation works, most of which derive their supplies from snow-fed rivers, and 
are not liable to failure even in seasons of intense drought. The districts in 
.this tract cannot therefore he considered as liable to famine, though they are 
often affected by unfavourable conditions in the river supply. The improve- 
ment of the ii’rigation systems, so as to render them more and more independent 
of fluctuations in the river supply, will make the conditions of existing cultiva- 
tion more secure ; but the construction of new works, or the e.vtension of irriga- 
tion into areas at present unoccupied, is not urgently needed for the sake of 
protecting the districts from famine. The indirect protective value of such 
works camiot however he oveivated. By bringing large areas of waste or desert 
land under cultivation, they increase the wealth and food supplies of the 
country and attract population from the congested districts around thein. 
Moreover, such works are almost certain to prove highly remunerative as 
financial investments, so that the indirect protection against famine which they 
afford can he obtain^ not only without throwing any additional hm’den on the 
State, but also with a certainty of ultimately increasing its resources. 

6. To'act C comprises those districts in which the area that can he cultivated 
without artificial irrigation, otber than that from wells or other petty irrigation 
works, in years of normal rainfall would ordinarily be sufficient for the support 
of the population, but in which the crops are liable to failure in years of drought 
or unfavourably distributed rainfall. These are the districts whicli, being as a 
rule thickly populated, are naturally liable to the severest stress of famine, and 
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in Avliich (lierc is the most lu’gent necessity foi' protective irrigation works. 
Many of tlirni are at present more orlesscompletely protected by existing works; 
in otJiers extensions of in-igation are possible wbich will place them in the 
^mo favourable condition; but there are others in wbich any considerable 
increase of protection does not appear to bo practicable. In the case of all it 
may be said that the benefits of irrigation arc not confined to the protection 
afforded against famine in years of drought. Even in years of normal rainfall 
the value of irrigation is appreciated as a means of increasing the profits of 
cultivation, and a fairly constant demand for water may be anticipated. 

7. CoiidUious in Tracis A and B . — tabic will be found in the Appendix 
to this report showing the present condition of the Punjab districts as regards 
population, cultivation, and irrigation. As a rough measm’e of the liability 
of each tract and its component districts to famine, we have worked out the 
“index number” shown for each district in the table in paragraph 3, In 
the case of Tract A it is found that in the famine year of 1899-1900, 3,981,000 
acres were matured or 70 per cent, of the average area (6,651,000 acres). Of the 
area matured in that year only 1,506,000 acres, or 38 per cent., were irrigated, and, 
as there arc no Government irrigation works in these nine districts, this irriga- 
tion was entirely from wells or other private works. Excluding the district of 
Simla, of which the small rural population is only partly dependent upon 
agriculture, the minimum index value is 62, for Pawalpindi. In Tract B, the 
area matured in 1899-1900 was 3,099,000 acres, against an average of 1,369,000 
acres, or 85 per cent., the minimum percentage being 66, for the Shahpur 
district. Tlio irrigated area in the same year amounted to 2,903,000 acres or, 
inclusive of cultivation fi-om river spills and other forms of wet cultivation 
which are not included in the irrigated area, to 3,710,000 acres ; that is, to over 
100 per cent, of the area actually matured in 1899-1900. Of the artificially 
imgated area, 1,819,000 acres, or over 63 per cent., were due to Government 
works. The high index number for the Jhang district is due to the recent 
expansion of cultivation on the Ohonab Canal, the area actually matured in 
1899-1900 having been considerably in excess of the average for the previous 
five years. 

8. In both these tracts there may occasionally be scarcity and even local 
distress, but famine conditions are unknown ; in Tract A, because even in the 
driest years the local rainfall and the existing means of iirigation, afforded by 
wells and other private works, arc sufficient to ensure a fair crop; and 
in Tract B, because little dependence is over placed on the rainfall, and the 
existing XKjpulation and the average cultivated area depend on the extent 
to which assured irrigation has been provided either by private effort or by 
the State. In Tract A, Simla, Hazara, and Kangra, are. favoured with an 
abundant and unfailing rainfall, .lullundur and Sialkot have over 50 per cent, 
of their cultivation protected by wells. In Hoshiarpur the rainfall is sometimes 
deficient, but there arc good facilities for well irrigation of which increasing 
use is being made. Kobat has a small annual rainfall and few means of 
providing irrigation, but its wants appear to be met by a good winter rainfall 
that seldom fails. In Bannu the existing methods of utilizing hill-streams 
have hitherto proved sufficient for the requirements of the district, but with 
the population increasing, expert advice will now be required to improve and 
develop the means of irrigation. The extension of cultivation and irrigation, 
consequent upon our occupation of the Kurram and Tochi valleys, is said to 
have led to an appreciable reduction in the volume of water available for 
this lower-lying district. In Rawalpindi there appears to be scope for a 
further extension of wells, and for the more efficient utilization of hill-streams. 
In Tract B, there is a great field for extending irrigation in all districts, by 
improvement and extensions of the inundation canals, and by the development 
of the Ohonab, Jhelum, and proposed Lower Bari Doab Canals. 

9. Co7idiUons iti Tract C . — In the insecure Tract C, of the average area of 
matured cultivation only 55 per cent, was matured in 1899-1900, although 38 
per cent, was irrigated. *Ofthe total irrigation more than one-half was due to 
Government works. Tire index numbers, which vary from 16 to 76, show how 
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«neqtially tlie districts in this tract are protected, Trom a consideration ’of the' 
effects of the recent drought, and of the index numbers of the several districts 
comprised in the three tracts, we infer that the minimum index of secm’ity may. 
be taken as 60 ; or, in other words, that a district in the Punjab is just secured- 
against general famine if the area of crops matured in a year of extreme 
drought is six-tenths of the average area matured in non-famine years. 
Judged by this rough standard the first six of the districts included in Tract C 
may be considered as adequately protected, though in some of these districts 
there are small local areas which are still subject to distress, such as the Ajnala 
tahsil of Amritsar and the Sharakpur tahsil of Lahore, Pirozpur and Dellii are 
fairly well protected, but some further protection is no doiibt deshable. The 
Sharakpur tahsil of the Lahore district will be protected by a branch of the 
Ohenab Canal. In Eirozpur some extensions of the inundation canals are 
contemplated. Purther protection in Delhi can only be afforded by means of 
wells. The remaining seven districts of this tract must be regarded as inade- 
quately protected. Por the Jhelum district two minor irrigation works have 
been proposed. Neither here nor in Grujerat, Karnal, and Umballa, is there any 
scope for large works ; and the only hope of any considerable extension of 
protection in these districts lies in the further construction of wells and the 
utilization of hill-streams. Hissar, Rohtak, and Gurgaon are, in the order named, 
undoubtedly the most insecure districts in the province. The spring level in 
Hissar and ilohtak is too low to admit of any considerable extension of irriga- 
tion from wells. In the third and fom.’th sections of this chapter we discuss 
the possibility of extending other forms of irrigation, but the prospects of giving 
both these districts complete protection against famine are not promising. It 
is possible, however, by the development of wells and the construction of addi- 
tional hands or embankments to make Gurgaon much more secure than at 
present. 

10. Native States. — Before concluding this section reference must be made 
to the principal Native States in the Punjab. Bahawalpur may be regarded as 
in Tract B, and is as adequately protected against famine by its inundation 
canals as the British districts in that tract. Paridkot and Nabha are completely 
protected by the Sirhind Canal. The greater part of Patiala and Jind are also 
protected by the Sirhind and Western Jumna Canals. But the northern part of 
Patiala is as liable to distress as adjacent parts of Dmballa, and the Namaul 
taluka in the south-east of the State is as insecure as the adjacent British 
districts ; the same remark applies to the Dadri taluka in the Jind State. 

(ii). — Existing State irrigation works. 

11. Major and minor works in the Punjab correspond with ^perennial and 
inundation canals. — Irrigation works constructed by the State are usually 
divided into two classes, major and minor works. These terms are defined in 
Chapter VIII, where it is shown that the classification depends entirely on the 
source from which funds for construction and maintenance are provided. It so 
happens, however, that in the Punjab these terms accidentally connote, subject 
to a slight exception, a more convenient and natural distinction in the irriga- 
tion works of the province ; major works may be generally understood as 
referring to perennial canals, or canals which utilize the cold weather supply 
of the rivers ; while the other great class of Punjab irrigation works, the 
inundation canals, which flow as a rule only during the hot weather months, 
are designated by the term minor works. The only real exception is the small 
Lower Sohag and Para Canal which, .though classed as a major work, is a, purely 
inundation canal. The Sidhnai Canal, Avhich is classed as a inajor work, is 
sometimes spoken of as an inundation canal, because its supply is liable to fail 
in the cold weather. It differs, however, from an inundation canal in being 
provided with head-works, which enable it to utilize whatever supply there is 
in the river, however low, and it is often in flow throughout the greater part 
of the cold weather. It occupies, therefore, a position intermediate between a 
perennial and an inundation canal. All Imperial minor works in the Punjab 
are without exception inundation canals, while, subject to these exceptions, all 
major works are perennial. The canals referred to in the following remarks 
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on major and riiinor works may, therefore, for all practical purposes, be 
regarded, respectively, as perennial and inundation canals. 

Majok Ireigation Works or Perennial Canals. 

12. 21ajor worJes, iheir productive and 2 Ji'otective value . — Including the 
recently opened J hclum Canal, there are, in the Punjab eight major works. 
The productive and protective results of the seA^en Avorks in operation for the 
year ending 1900-01, and the financial results attained to the end of that year, 
are sIioaxti in the table below : — 


Name ot Canal. 

rOSTJU TCtS 100(.V01. 


ImrtrUl canltM 
ontisy to nm ol 
the year. 

KJeOfid of ttf t TOTf* 
line lor the year 
oter Interest 
cbatvc*. 

rereentape ol 
net rerenue 
on caplljii 
co-»l. 

Area Irrigated 
during the year. 

utic to end of the 
year over Interest 
charges. 


R.S, 

Rb. 

Por cent. 

Acres. 

Rs. 

AVcslcm Jnmim 

1,71,35,033 

9,09,127 

D-10 

667,1-25 

3,65,20,379 

Riri Dosti. . 

1,81.49,173 

16,65,129 

12-S6 

861,301 

1,42,28,870 

Sirhind .... 

2.41,70,607 

13,01,609 

9 -11 

961,927 

-18,60,a81 

Sw.'il River .... 

41,38,681 

2,71,085 

10-41 

166,031 

1,42,919 

Lovrer Solia^ Bnd Purn . 

7,31 ,030 

—8,972 

2-GO 

86,163 

74,729 

Sidlitini .... 

12,61,191 

25,011 

5S1 

169,780 

14,09,428 

Chvnnh 

> 2,58,85,143 

26.31,421 

14-01 

1,830,625 

43,05,843 

Total 

9,20,76,977 

67,93,613 

11-20 

4,642,85-2 

6,48,21,887 


iUl these works are classed as “ productiA’e” except the Swat River Canal. 
Tins was originally sanctioned as a productive work, but before completion a 
revised estimate became necessary, and it was then considered that the original 
forecast of revenue had been too sanguine, and that the canal would not fulfil 
the conditions of a productive work. The revised estimate was, therefore, 
sanctioned as a "protective” work, and all expenditure subsequent to the 
sanction has been met from the Pamine Grant. As Avill be seen, however, the 
canal is noAV actually a highly productiA'c public work. Before the change of 
classification, Rs. 11,14,090 had been charged against Loan Funds on account of 
this AA’ork, and Rs. 2,24,580 against ordinary revenue. The balance of the 
direct capital expenditure has been met from the Famine Grant. 

13. Financial results of major works. — The financial results attained during 
the year 1900-01, Avhich may be regarded as normal in the aggregate 
though not for individual Avorks, speak for themselves. The canals yielded a 
return of 1T2 per cent, on their capital cost ; equivalent to a contribution of 
nearly 68 lakhs to general revenues, after all interest charges for the -year had 
been met. The last column in the table shows that the canals haAm earned, 
since they came into operation, a total gross rovenuo which exceeds the accu^ 
mulated working expenses and interest charges by 648 lakhs, or by more than 
half the capital cost of the works. 

14. Capital cost of major works per acre irrigated, and rates for gross 
revenue and maintenanoe. — It should be noted that the amounts shown as 
Imperial capital outlay for the Western Jumna and Sirhind Canals are exclusive 
of the contributions made by Native States who have shares in these canals. 
These contributions amount, respectiA'cly, to Rs. 11,38,163 and Rs. 1,40,82,160. 
Their exclusion does not affect the financial results exhibited, as the revenue 
derived by the Native States has also been excluded. But the areas shown as 
irrigated by these canals in 1900-01 include the areas irrigated on the Native 
States’ branches, which amounted to 45,784 acres on the Western Jumna, and 
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240,076 acres on the Sirliind Canal. Tlicso areas have been included for the 
sake of indiciating tho full protective value of the works, without reference to 
considerations of ownership or territory. If they arc deducted from tho total 
area in the last line of the table, there will remain 4, 3o6, 992 acres iJTigated 
during the year from works, tho capital cost of which has amounted to 
HiS. 9,20,7.1,977 or Hs. ‘il’l per aero, which shows at whata low rate irrigation 
can hi- provided on tho perennial canals of tho Punjab. The working expenses 
during the year amounted to Hs. 43,01.651 or nearly Its. 0-99 per aero, 
Interest charges and working expenses may therefore ho taken together at 
Bs. 1’83 per acre. Tho gross revenue during tho year averaged Bs. 3’36 per 
acre, leaving Bs. 1'63 per acre ns clear profit to Government. The total value 
of tho crops, excluding tho areas assessed on Native States’ branches, has 
been estimated at Bs. 12,05,00,000, or 23l per cent, in excess of the whole 
capital cost of the works; tho average value per acre being about Bs. 28, or 
eight times tho amount taken as gross revenue. Tho value of tho crops 
assessed on tho Native States’ branches amounted to nearly 72 lakhs. These 
figures give a very fair indication of the productive, protective, and financial 
results which have been attained on major irrigation works in tho Punjab. 

16. Normal area irrigated hy major works nml growth of irrigation . — The 
total area shown in tho table in paragrajih 12 cannot well be compared with 
'those of previous years owing to tho annual extensions of area on tho Ohenab 
.Canal where irrigation is not yi,t fully developed. The areas for the older 
canals taken collcctivoly may, however, be regarded as fairly normal. Those 
sliown for the Western Jumna and Sirhind Canals were consideraldy below the 
average of tho {)revious three years, owing to favourable rainfall during the rabi 
which checked the demand for irrigation, but on all other canals the areas were 
above the normal. On the whole it seems that tho year 1900*01 may bo 
taken as a normal ar typical year of the major works in the Punjab at their 
present stage of development; but an almost continuous increase may be 
expected, not only as tlio now Jhelum Canal is brought into operation, but 
also in consequence of extensions and improvements, now in progress or in 
contemplation, on the Chenab and other Canals. The following table, showing 
the growth of irrigation on these works since 1881, will give a good idea of the 
gradually increasing protective value of tho works. The increase which may 
be expected from the construction of now works will be considered in the next 
section of this chapter. 


Average area irrigated nnnnally in Bnccessivc fivo-ycnr periods. 


Name of Canal. 

1881-82 

to 

1886-8G. 

1886-87 

to 

1800-Dl. 

1891-92 

to 

1895-9G, 

1896-97 

to 

1900-01. 


Acres. 

Acres.. 

Acres. 

Acres. 

Western Jumna 

Bari Doab . . . 

Sirhind ' . . 

Swat River . 

Lower Sobag and Para . 
Sidhnai 

Cbenab 

329,949 
398,919 
152,837 (a) 
44,092 (a) 
17,246 (a) 

331,559 
491,259 
568,397 
91,808 
44,462 
80,146 
37,549 (e) 

395,596 (5) 
670,680 
635,749 (c) 
97,599 
68,991 
182,991 
220,484 00- 

686,637 
795,169 
1,204,284 
145,108 
74,901 
133,103 (^) 
1,094,346 

Total 

943,048 

1,645,180 

2,121,989 

4,128,548 


(a) Irrigated area for one year only (1SSS-S6). 


rainfall which reduced the 
ores. 

_ for 93 days only during the 

year^ and tlTe area irrigated did not exceed 26,265 acres. 

(e) Average for four years only, the canal having been opened as a small inundation canal in 1887-8S. 

(/) Head-works completed and canal supply rendered perennial in 1892-93 and afterwards enlarged and extended.' 


Increase due to opening of Sirsa Branch in lS95'9d. 

(c) Average during this period much affected by five successive half-years of abnudaut 
demand. Had demand been normal, the average would probably have been ahont 920,000 a 
i AwTOv-arra OTOQ.f’.lv fl. fFfinfpfl hv excentionallv low river in 1899-1900, when the canal ran 
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16. Expansion of irrigation from major works during the last decade . — It 
is not our intention to enter into a history or description of these works ; hut 
attention may he called to the remarkable expansion of irrigation shown on 
all works, with the accidental exception of the Sidhnai, from about the year 
1895-96. In the case of the Chenab Canal this is merely the natural growth of 
irrigation on a new work still under construction; but in the case of all the 
other works the figures, althougli affected in one direction or anotlier by acci- 
dental causes such as extreme drought, low rivers, or abundant and seasonable 
rainfall, show a remarkable development of irrigation. This is in the main the 
result of a policy of extension which had been initiated a few years before ; a 
policy which on some of the works has not yet reached its ultimate limit. In 
explanation of tliis policy it may be observed that, excepting the Swat River 
and Jhelum Canals, the irrigating capacity of all the perennial canals during 
the rahi, which in the Punjab has generally been the principal crop; is limited 
by the cold weather supply in the river. The maximum capacities of the 
canals were originally designed w'ith referenee to this supply. It was for many 
years thought that the maximum capacity should not greatly exceed the 
average cold weather supply, and the ratio has varied from 1 to 2. The policy 
of extension has been to increase the maximum carrying capacity of the 
cauals ; to arrange for a more effective and economical distribution of the 
limited cold weather supplies ; and to extend the commanded area to the extreme 
limits imposed by the supply thus rendered available, or by the physical 
features or natural boundaries of the country. It may be stated, in greater 
detail, as follows : — 

(?) To remodel gradually the main line and branches so as to increase 
their capacity to the utmost extent that is possible or desirable, 
without reference to the limits of the cold weather supply. 

(»Y) To arrange for passing tho whole of the cold weather supply, when 
it falls below a certain limit, into one or more of the branches 
in rotation, so that each branch may be run full for some time 
and then be closed entirely. The remodelling of the‘ branches 
under (r) is generally sufficient for this purpose. 

{iii) To remodel the distributaries, when necessary, to permit their being 
worked on tho same system of alternate full supplies and complete 
closures. 

{in) To shorten tho length of village water-courses by tho constrnution of 
minor distributaries ; the general policy being to carry water 
through a Government channel to the boundary, at least, of every 
irrigating village, so that no water-course is carried through the 
lands of another village. 

(®) To reduce further the waste on village water-courses by realigning, 
or amalgamating them whenever this can be done. (On all new 
canals and extensions the water-courses are now generally aligned 
and constructed by the Irrigation officers, the cost being subse- 
quently recovered from (he villagers.) 

{oi) To proportion the capacity of each irrigation outlet to the area 
which tho water-course is intended to serve. 

{vH) To give greater and more immediate control over the distribution 
by the extension of canal telegraphs. 

(viii) To restrict the supply for rahi irrigation in certain tracts to a first 
watering, for whicli special or reduced rates are charged. 

(f.r) To extend the commanded or protected area gradually by the con- 
struction of new distributaries. 

17. Tiesults of expenditure against open capital accounts . — The policy of 
extension has been greatly facilitated by the rules which were introduced in 1890, 
under which the cost of extensions and improvements of irrigation works could 
be charged to an open capital account, aud be provided for, under certain condi- 
tions, from loan funds. The following table shows the extent to which exten- 
sions have been carried out under these rules on the six major works to which 



weliare ;iu8t/re W’ed/ and appimimately the degree of additional protection 
which has been obtained from this expenditure : — 


Name of Canal. 

Tear in which 
construction 
or remodelling 
estimate was 

Maximum irbiqation 

RECOBUED IN ANY YEAR 
UP TO END OP THIRD 
YEAR. PROM DATE OP. 
CLOSING CONSTRUCTION 
EflTlMATE. 

Maximum ibhiqation 

REOOBDED TO END OP 

TEAR 1900-01. 

Capital outlay 
inonrred 
between date 
in col. 2 and 
end of 1900-01 
in rnpooB. 


closed. 

Year. 

Area in aoros. 
(Number of 
villages.) 

Year. 

Area in acres, 
(Number of 
villages.) 

1 

2 . 

3 

4 

5 

6 

7 

Western Jnmna. 

1890 1 

1877-78 

607,974 
■ (693) 

1897-98 

f 199,744(a) 
1 564,662(6) 
(1.167) 

40, 10, 679(a) 
30,00,791(6) 

Bari Doab 

1890 

1891-92 

592,786 

(1,384) 

1900-01 

861,301 

(1.670) 

20,41,697 

Sirhind .... 

1891 

1891-92 

910,056 

(971) 

1899-00 

1,370,736 

I (980) , 

14,63,841 

Swat River 

1893 

1893-94 

110,819 

(137) 

1900-01 

. 166,031 
(137) 

6,26,093 

Lower Sohag and Para 

Sidhnai .... 

1891 

1893-94 

71,179 

(294) 

1897-98 

102,014 

(312) 

42,493 

1892 

1893-94 

161,427 

(213) 

1897-98 

185,709 

(257) 

2,99,644 

Totai 

... 

... 

2.844,240 
(3,692) 1 

-- 

3,460,086 
■ (4,423) 

1,13,84,638 


(a) Sii'sa Branch only, 

(b) Old canal and extenBiona other than Sirsa Branch. 


The figures in column 4 may be assumed as representing approximately 
the maximum irrigating capacity of each work at the time that the construc- 
tion estimate was closed, which was in all cases several years after the com- 
mencement of irrigation. Those in column 6 show the maximum irrigation 
recorded up to date ; and the excesses over those in column 4 indicate roughly 
the increase in irrigating capacity which has resulted from the expenditure 
shown in the last column, although the full benefits of this expenditure 
have probably not yet been realized. According to this test it appears that 
as a. consequence of a total expenditure of less than 11 lakhs against the 
open capital accounts of these works, their maximum irrigating capacity has 
been increased by 1,106,846 acres at a cost of a little over Us. 10 per acre, wliile 
the number of villages protected has increased from 3,692 to 4,423. We 
have brought forward these figures to shoAv how much can be done by a 
liberal expenditure of capital to develop irrigation on works after they have 
been nominally completed, and also how much has been done in the case of 
these works, as bearing on the question of the scope for further expansion. 

18. Chemh Ganal . — ^The Chenab Canal is the largest and most profitable 
perennial canal in India. It was designed to command an area of about 2^ 
million acres, and to irrigate annually a little less than half that area. The area 
to be commanded consisted chiefly of crown waste lands, which at the time of 
the census of 1891 were populated only by the labourers employed on construc- 
tion and a few nomads. The head-works of the canal, and two branches, were com- 
pleted in the spring of 1892, and in that year the colonization of the crown waste 
began. The area irrigated in 1900-01 amounted to 1,830,626 acres. Up to the 
end of that year 1-| million acres liad been sold or leased to cultivators, who 
were drawn from almost all the districts in the Punjab. The population of the 
colonies according to the census of 1901 was 792,666, consisting mainly of 
thriving and prosperous peasants with occupancy rights in holdings of about 
28 acres each. A railway, 200 miles in length, has been constructed, and 
traverses the centre of the canal tract ; it is said to be one of the most profit- 
able parts of the North-Western Railway system. The policy of extension is 
being followed also on this canal. The boundaries originally proposed for the 
area to be commanded have been considerably extended during construction, 
but further extensions are now contemplated. It was originally intended to 
confine irrigation to the liigh tracts forming the central Bar, in which the depth 
from ground surface, tospnng level exceeded .40 feet. It has, however, beeh; 





found iierOj as on other canals, that the extension of canal irrigation in this 
tract has, by drawing away labour, injuriously affected the proprietors in the 
lower lands that lie between the Bar and the rivers on each side, where the 
conditions of cultivation are always precarious. It has, therefore, been decided 
to extend irrigation into these tracts, w'here protection is much needed. Many 
estimates for these extensions have already been sanctioned against the open 
capital account, and the works are now under construction. The total additional 
gross area to ho brought under command, by these and other extensions that 
may he proposed hereafter, will probably exceed 1,200,000 acres, of which 
about 350,000 acres will he annually irrigated. It is probable that the total 
area annually irrigated by this canal will ultimately average considerably over 
2 million acres. 


19. Jhelum Canal . — The Jhelum Canal was formally opened by His Honour 
the Lieutenant-Governor on the 30th October 1901, the head-works, main line, 
and turn branches with their distributaries having been practically completed. 
The total estimated cost of the work is 125 lakhs, of which over 94 lakhs had 
been expended up to end of the year 1901-02. The area that can he commanded 
by this canal is limited on both sides by the Jhelum and Chenah rivers ; 
and, though, less than can he protected by the supply available in the river, it 
cannot he extended. It is estimated at 1,139,500 acres, of which about 612,000 
acres will probably he irrigated annually. It will not he as profitable as the 
Chenah Canal, as it is a smaller work, and the proportion of crown waste 
is much less, hut it is likely nevertheless to prove highly remunerative. In its 
present incomplete state, within one year from date of opening it had irrigated 
90,000 acres. The Jhelum silt is noted for its fertilizing qualities, and it is 
anticipated that the lauds will he even more productive than those on the 
Chenah Canal. 


Minor Irrigation Works or Inundation Canals. 

20. Minor Irrigalion IForks . — Most of the inundation canals in each system, 
with the exception of the Ghaggar Canals, existed in some form or other before 
they came under the control of Government. The Upper Sutlej and Shahpur 
Imperial Canals have, however, been almost entirely constructed or recon- 
structed by Government, and they have reliable capital and revenue accounts of 
their own. In addition to the Imperial canals, there are two provincial canals 
in the Shahpur district which have been constructed or purchased by the 
Local Government since the introduction of the system of provincial settle- 
ments, and these are now under the management of the Irrigation Department. 


21. Protective value of inundation canals . — The great protective value of 
inundation canals in the irrigation system of the Punjab may be judged from 
the fact that in the famine year of 1899-1900, when their efidciency w’as at a 
minimum, they irrigated over 10 per cent, of the total irrigated area of the 
province, including that irrigated by wells. In certain areas they are being, 
or in time may be, superseded by canals of constant flow ; while the with- 
draw'al of constantly increasing portions of the cold weather supply of the 
Punjab rivers must to some extent affect the efficiency of the remaining works. 
But, however far these processes may he carried, it seems hardly possible that 
the inundation cauals can ever cease to fulfil the important function of 
utilizing a portion of the enormous surplus body of water which pours down 
the rivers during the rainy season, far in excess of the capacity of such peren- 
nial canals as it now' seems possible to construct. All of them, with the single 
exception of the Ghaggar Canals, bring the w'aters of snow-fed rivers to the land 
long before the beginning of the rains and, what is of special importance for the 
spring crops, they continue to supply water for some weeks after their close. The 
Ghaggar Canals also bring the flood-w'aters from tracts of copious to those of 
scanty rainfall, although these floods cannot be relied on ' in years of drought, 
and *mav sometimes fail altogether. The degree of . protection nr-.i-dcd 
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i»y each of lihe minor works under the Irrigation Department, and also tlic 
growth of irrigation since 1881-82 are shown by the following table:— 


Average iirca irrigaled niiminUy during Biicccsjivo fivC'ycw periods. 


Name of Civiml. 

1381-82 

lo 

188D-8(!. 

18SG.S7 

to 

1890.91. 

1801.92 

to 

1895.95. 

1895-97 

to 

1900-01. 


Acres. 

Acres, 

Acres, 

Acres, 

Upper Sutlej .... 
Lower Sutlej .... 
Chonab Inuudation . 
Muzaffargnrh .... 
Indus ..... 
Shahpur (Imperial) . 

Ditto (Provincial) . . 

Ghaggar Canals i 

109,834 
l81,:iG8 
100,751 
348,810 
i 78,053 
11,980 

• • • 

13.3,;ii7 

170,801 

150,428 

283,005 

191,1.94 

18,185 

(«)10A05 

178,004 

177,492 

1-19,152 

294,705 

176,088 

2.5,653 

10,252 

180,807' 

(c)lC0,362 

158,241 

293,853 

180,700 

36.492 

22,751 

(i)30,810 

Total 

890,290 

978,133 

1,018,000 

1,069,006 


(n) Vor 1890.91 only. 

(J) I’oT four yenra (1897-93 to lOOO-Ol) only. 

(e) Area for 1809-1900 was only 91,133 acres, tlic inlnimnm on record. 


It will thus be seen that the present average irrigating capacity of these ' 
works is about one million acres per annum, but the fluctuations are great. 
In 1899-1900 the actual area irrigated was 859,981 acres only, and in the 
following year it amounted to 1,357,699. These may be regarded as the 
minimum and maximum areas for the minor works as they now stand. In 
addition to these areas must be considered the area irrigated by the Kabul River 
Canal in the Pesbaw'ar district, wbiob is a provincial work, and not under the 
Irrigation Department. It is said to have irrigated an average of 26,617 acres 
during the past five years. 

22. Frodtictive vahie of minor zoorlcs. Works loith capital accoimis . — As 
regards the productive value of these canals, minor works must be considered in two 
classes : those with capital accounts, and those which have only revenue accounts. 
The only works which have capital accounts are the Dpper Sutlej, the Shahpur 
(Imperial), the Indus, the Ghaggar, and the Kabul River Canals. The average 
net revenue on the Upper Sutlej and Shahpur (Imperial) Canals during the five 
years ending 1900-01, amounted to Rs. 64,016, and Rs. 46,165, respectively ; 
amounts which represent a return of 7’64 and 21’43 per cent, on the capital 
cost of the respective works to the end of 1900-01. The figures for the Upper 
Sutlej Canals are, however, affected by large outstanding balances of revenue 
at the end of 1900-01. If these are allowed for, the true average return for these 
canals will probably be over 10 per cent. We are unable to determine the 
productive value of the Indus Canals, for, apart from the fluctuations in the 
areas irrigated, there have been changes in the method and rates of assessment, 
and large credits on account of arrears, Avhich render it difiioult to ascertain 
the true financial position of these works ; hut they may probably be considered 
productive. The Ghaggar Canals w'ere constructed by relief labour in 1896-97, 
and no charges have yet been made for irrigation, but it has never been 
expected that the works will be remunerative, as the supply is very precarious. 
The Kabul River Canal is a highly remunerative work. The capital cost to end 
of 1900-01 stood at Rs. 4,83,282 and the net revenue in that year amounted 
to Rs. 1,03,696, or 21-46 per cent. 

23. Productive value of minor works for tohich capital accounts are not 
kept — As regards w-orks for which revenue accounts only are- kept, the 
accounts for the Lower Sutlej and for 'the Chenab Inundation Canals have hitherto 
been combined, and it is not necessary' for our purposes to separate tliem, 
although they are to be separated in futiire* The following table shows the 
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average results of minor works for which no capital accounts are kept during 
the five years ending 1900-01 : — 


\ 

ICnnie of CnnnI. 

Avorajro pross 
rovoniiQ per 
aninim. 

Average working 
expenses per 
annum. 

1 

Average net , 
revenues per 
annum, 

1 

Percentage. ' 
of working 
expenses on 
gross revenues. 


Ks. 

Es. 

1 

Es. 


Lower Sutlej .'ind Chenab 

6,54,825 

4,84,518 

1,70,807 

74 

Mn7..af!!argarh 

4,07,162 

2,37,300 

1,69,856 

58 

Shabpur (Provincial) . . ■ 

i 

47,243 

35,812 

11,436 

76 

Totai. 

J 

1 

11,09,235 

7,57,636 

8,.51,599 

' J 

68 


The gross revenue is all fairly creditable to the works. It includes all 
direct receipts, all enhancements or shares of land revenue which have been 
declared duo to canal advantages, and in the cases of the Lower Sutlej and 
Chenab and of the Aluzaffargarh Canals, the value of the labour which the 
landowners have supplied for clearances under the conditions of the settle- 
ments, and the contributions towards cost of maintenance which have been 
made from the fine fund. The net revenue therefore represents the annual 
profit now derived by Government from the works which it has taken under its 
control. There is another small and recently constructed minor work for which 
no capital account is kept — the Bara Eiver Works which are under the Deputy 
Commissioner of Peshawar. The expenditure on this work to the end of 
1900-01 amounted to Bs. 97,817, hut as in the case of the Ghaggar Canals no 
revenue has yet been assessed on the irrigation. 

21-. Inundation canals in Fivosptir and JSaJiawdlpur . — An account of the 
inundation canals in this province would not be complete without a reference 
to two important systems on the left bank of the Sutlej, which are not under 
the control of the Irrigation Department, viz., the Pirozpur and Bahawalpur 
Canals. The former are district canals, and will be considered xmder pri- 
vate works; it may merely he noted here that they have an average 
irrigating capacity of about 160,000 acres per annum. The latter belong to 
the Bahawalpur State, and do not irrigate British territory. They are said to 
irrigate annually an area varying from 647,000 to 994,000 acres, which is 
nearly as great as the total area irrigated by all the inundation canals under 
the Irrigation Department : and their protective and financial value to the 
State cannot be overrated. 

25. Stationary condition o/ inundation canals . — Before leaving the subject 
of existing minor works we would call attention to the inconsiderable increase 
in the area that has been brought under irrigation by certain works during the 
last fifteen years, as exhibited in the table in paragraph 21. It is understood 
that the areas recorded during the last five or six years differ from those 
for former years, in that they exclude areas on which assessments have been 
remitted owing to the crops having failed. It is possible that a deduction 
of not more than 10 per cent, may be made from the figures in the first 
two columns on this account, for purposes of comparison with those in the other 
columns ; but even allowing for this there has practically been no progress on 
any works except the Dpper Sutlej and the Shahpur Imperial Canals. These 
are canals which have capital accounts of their own, and a system of assessment 
which ensures an immediate return for any extension of irrigation. The capital 
outlay on these two works during the decade ending with 1900-01 amounted to 
Bs. 2,44,001 and Bs. 1,34,226 respectively, and has resulted in a satisfactory 
increase in the area irrigated. . The Indus Canals have a capital account, hut 
no expenditure has been incurred against it since 1881 ; though the evidence 
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sliows thdt there is room for extensions on these canals, Tlio MiiKaffaro'arh 
Canals were transferred from district to departmental management in 1881-82, 
and the increase shown during the two succeeding quinquennia is due partly 
to this cause, partly to expenditure which has been incurred on oxtensions and 
improvements, and. partly to the completion of flood protection embankments, 
the whole cost of wliioh has not been charged against the canals. The condi- 
tion of these canals appears, however, to he now stationary, hut the Settlement 
Officer, Pundit Hari Kishan Kaul, has referred in his evidence to a number 
of useful improvements and canal-extonsions which have been worked out in 
more or less detail by the canal officers, and by which it is anticipated that the 
irrigated area may be extended by 139,000 acres at a cost of less than 7 lakhs. 
This may be a sanguine estiinato, hut it shows the opinion of the local officers 
as to the scope which exists for improvement. On the Lower Sutlej and Chenah 
Canals there has been actual retrogression. In the case of the Sutlej Canals tho 
retrogression is more serious than tho figures indicate, as the last two columns 
of the table in paragraph 21 include the areas irrigated by the Efajiwah 
Canal, which was taken over by Government in 1891, The area irrigated by 
this canal may he taken at 30,000 acres, and this amount should therefore he 
deducted from the areas in the last two columns. On the other hand, the 
conditions of the river were exceptionally unfavourable in 1899-1900, and 
this has unfavourably affected the average in tho last column of the table. 
Retrogression is less marked on the Ohenab Canals, but tliere are at any rate no 
signs of progress. At the land-revenno settlement of tlie Multan district in 1878 
the average area irrigated by the combined Lower Sutlej and Chenah Canals, 
excluding the Hajiwah, was estimated at 305,963 acres ; and if allowance he 
made on the one side for the difference hetwesn not and gross areas, and on 
the other for the Eajiwali, the area during the five years ending with 1900-01 
may be taken at about 316,000 acres, showing an increase of only 10,000 acres 
in twenty-three years. 

26. Reason for slow development of irrigation on inundation canals, — It isf 
not of course as easy or as profitable to extend irrigation on existing inundation/ 
canals as it has been possible to do on perennial canals with a certain and assured! 
source of supply, but a comparison of the table in paragraph 21 with that 
paragraph 16, suggests the idea that inundation canals have not received theii\ 
due share of attention. i The real reason for this appears to be that all expenditure ^ 
on minor works, whether incurred on construction, extension, or maintenance, 
has to be met from the minor works grant, or by the amount that can be spared 
from current revenue ; and that the ordinary grant is sufficient for little more 
than the actual maintenance of existing works. On the other hand, there is, as 
we have shown, little difficulty in obtaining funds for the extension of major 
works to their utmost capacity, the outlay on which is also, as a rule, more 
directly and immediately remunerative. We shall return to this subject in the 
next section, but meanwhile state our general conclusion that the Punjab 
minor works, almost all of which traverse districts in which cultivation 
is hardly possible without irrigation, have a great protective value ; they are, 
with hardly an exception, financially very productive or remunerative ; but 
their irrigating capacity is not much greater now than it was 16 y ears ago, and 
the question of their development, and of devoting more money to their exten- 
sion, deserves earnest consideration. 

— Scope for further extensions of State irrigation works, 

27. Lower Bari JDoah Canal, — ^The Pamine Commission of 1898 referred 
in paragraph 573 of their Report to three great works which had been proposed 
for the extension of irrigation in the Punjab : the Jhelum, the Sind Sagar, and 
the Montgomery Canals, Of these the first, as we have seen, is approaching 
completion, and has been formally opened. A general estimate for the third, 
under the name of the Lower Bari Loah Canal, was submitted by the Local 
Government to the Government of India in October 1901, a few days before the 
first meeting of the Commission. The project is in itself a most promising one. 
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IMontgomery and Multan districts, of whieh over 800,000 acres are situated in 
tlie Bar and consist entirely of crown waste lands ; while the balance is in the 
Bet, or riverain tract, of the Uavi and old Bias rivers. Of this area it is 
proposed to irrigate annually 824,000 acres, of which about 624,000 will be in 
the Bar- The total capital cost is estimated at 3^- crores of rupees ; and it is 
anticipated that the net revenue in the eighth year after the commencement 
of irrigation will amount to over 31 lakhs, or 9| per cent, on the capital cost. 
The work will not have the same productive or protective value as the Chenah 
Canal, for it will be more costly to construct and will irrigate a much smaller 
area ; but its productive and protective value will nevertheless be very great. 
The Punjab estimates of revenue appear to have been framed with studious 
moderation, and in view of the results which have been attained on all the 
other major works in the province, wo have little doubt that this work will 
prove highly remunerative, and have an immense protective value, 


28. Interference icith the snjjplp to the Sutlej inundation canals. — There 
is, however, an objection to the scheme which must be considered. The pro- 
posed canal will draw its supply — about 4,000 cusecs — from the Sutlej, imme-- 
diately below the confluence of the Bias river. The Sirhind Canal now draws 
off the whole of the cold weather supply of the Sutlej, at a point nearly 100 miles 
above the junction, and the new canal will take in almost all the cold weather 
supply of the Bias. It is urged that the construction of the canal will affect 
very prejudicially the four systems of inundation canals on the Sutlej, which 
are situated below the proposed head-works, viz., the Upper and Lower Sutlej 
Canals on the right bank, and the Pirozpur andBahawalpur Canals on the left. 
The withdrawal of the cold weather supply of the river should not, we think, 
seriously affect inundation canals, because the beds of these canals are, as a 
rule, too high for them to utilize this supply, which passes on unused to the 
sea. The cultivation has adapted itself to these conditions, and the crops do 
not depend on a cold weather supply. It has been stated in evidence before 
us that, owing to the skill and energy displayed by the cultivators of Bahawal- 
pur in deepening their canals below the level of cold weather supply, this supply 
is utilized to a great extent in that State ; but in the absence of detailed records 
we are unable to say whether the cultivation depending on it is considerable. 
Elsewhere in the Punjab, the inundation canals would certainly not suffer by 
the complete withdrawal of the cold weather supply ; nor would the withdrawal 
of the volume required for the proposed canal seriously affect the supply to the 
inundation canals when the river has risen to full monsoon level, or approxi* 
mately from the middle of June to the end of September. The injury which 
is apprehended to these canals is that which may be due to the withdrawal of 
4,000 cusecs during the period that the river is rising to monsoon level at the 
beginning of the irrigation season, or falling below it at the end. 


29. JEfecl of the optening of the Sirhind Canal on the Sutlej inundation 
canals. — The TFazir of the Bahawalpur State has told us that the working of 
the Sirhind Canal has involved a great increase in the State’s expenditure on 
canals, in spite of which the average area irrigated by them has fallen from 
716,306 acres, the average before the canal was opened, to 693,718 acres, the 
present average ; that the average area irrigated by river spill has been reduced 
from 620,467 to 324,312 acres ; that the spring level in wells has fallen on an 
average 10 feet ; and that a number of wells have been abandoned. We cannot 
examine these statements at length, but there is primd facie no reason to 
suppose that the opening of the Sirhind Canal has caused a reduction in the 
areas irrigated by the inundation canals. There must always have been some 
inundation canals in the State ; hut we understand that the development of the 
existing system of State Canals was first taken in hand by the Political Agent 
in 1867. The irrigated area had been increased to 295,233 acres in 1872 and 
to 724,960 acres in 1879, when the agency ceased and the canals came under 
the control of the State officials. Prom a statement furnished by the TFazir, 
we have obtained particulars of the average areas irrigated during 
successive quinquennial periods, which are compared below with similar 
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averages for other inundation canals on the Rntlej, including tin; Lower Soha^' 
and Para Canal : — ' , ” 


OiiimlR, 

187G-77 

to 

lSBO-81. 

1881 -Si 

to 

1835-80. 

1880-87 

to 

1830-91. 

■ 1891-02 

to 

1895.90. 

1898-97 

to 

1900-01. 

Uppor Snlloj 

Iiowor Solinp nnd Pnm Cimul . 

Lower Sutlej ..... 
Fivozpur 

00,751. 

157,247 (h) 
70,017 

100,334 

17,24C{n) 

211,:iC8(c) 

101,072 

133,310 
44.402 
200,301 (e) 
130,773 

178,004 

09,001 

177,492 

122,013 

180,807 

74,901 

100,302 

169,628 

Totiil Brilisli Cnunh .... 

327.018 

442,020 

523.000 

547,700 

581,598 

Hilmwalpur State .... 

708,170 [d) 

'■ 741.005 

CCJ.CIO 

888,200 

743,148 

Tot/Ii 

1.03,5,107 

1,183,115 

1,18.3,525 

1,43.3,909 

1,824,740 


(nj For ono j-oor only (ISSB-Sfi). 

(f>) Vor ono yonr only (ISFO-Sl). No rocord for proviono yonrn. 

(c) 00,000 noroB ndtloil for Ilniiwnli Cnniil. Son pnrnprapli 2.'>. 

(d) AvornRo for tliroo yenra from 1S78-79. 

The withdrawals hy the Sirhind Canal werolpractically insignificant before 
the year 1887-88. The maximum area recorded on the Bahawalpur Canals 
before that year was 807,058 acres in 1881*85, but there have since been three 
years in succession (1892—95) in each of which the area exceeded 900,000 
acres, the average for the three years being 917,812 acres, while the maximum 
was 991,353 acres, in 1891-95. There is no indication here of a falling olf in 
irrigation in Bahawalpnr, although tho State may have had to spend- more 
money on the maintenance and improvement of its canals than formerly. The 
figures for the Lower Sutlej Canals, to which we have already referred in para- 
graph 25, may ho thought to indicate retrogression due to the opening of the 
Sirhind Canal ; hut, in view of tho increase of irrigation shown on the Upper 
Sutlej Canal, it is more probably duo to short expenditure on improvements. 
As regards the reduction of the spill area and the fall of spring level, which 
are attributed to floods being lower than formerly, we cannot think that the 
withdrawal of the small quantities taken by the Sirliind Canal could have had 
any appreciable effect on the height or volume of tho floods. 

30. Possible imjprovements in ihe inundation canals . — Although we think 
it very doubtful whether the opening of the Sirhind Canal has affected the 
inundation canals on both banks of the Sutlej, in any other way than that of 
necessitating a greater expenditure on their maintenance and improvement, we 
do not therefore conclude that a second perennial canal can be opened without 
seriously affecting the efficiency of these canals. The Eirozpur Canals may be 
left out of consideration, as it will not be difficult to arr.ange for supplying them 
from above the weir which would be built for the supply of the 23erennial 
canal; an arrangement which would increase their efficiency, though it would 
probably involve a change in the method of their administration. As regards 
the canals on the right bank, all of which are under the Punjab Public Works 
Department, it appears to have been thought hitherto that they can be main- 
tained in their present state of efficiency, in spite of the withdrawals from the 
river of the supplies required for the new oanal, by the expenditure of a 
moderate sum on their improvement. The mouths of the canals would be 
moved higher up the river ; the head channels would be cleared to the greater 
depth which the withdrawal or reduction of the cold weather supply would 
render possible ; the canals would be shortened and straightened, and a greater 
command obtained by cutting ;off long loops; and, above all-, a great economy 
in distribution would be secured by the substitution of properly aligned distri- 
butaries for the jpresent village water-courses. Evidence has been placed 
before us which shows, beyond doubt, that there is great scope for improve- 
ments of this kind on all the inundation canals in the Punjab ; but no 
definite or comprehensive schemes have yet been considered for such an im- 
provement of the canals on the right bank of the Sutlej as will enable them 
to meet the altered conditions of supply which will result from the opening of 
tbe Lower Bari Doab Oanal. As regards the Bahawalpnr Canals, the officers of 
tbe Irrigation Department had, at the time of our inquiry, no information beyond 













iS 

a map sliowing tlieir position, and a statement of the total areas said to have 
been irrigated from them annually since 1871-72. The, Superintendent of the 
State maintains that, since the opening of the Sirhind Canal, the State has 
increased the capacity of the canals, has developed their irrigating pover by 
the construction of branches, has cleared them earlier, and by skilhil draining 
of river-side channels has kept them flowing later. He declares that nothing 
that experience and skill can do has been or will be lacking, but that no efforts 
can meet the diminution of the Sutlej supply which would result from the con- 
struction of the proposed canal. 

31. Inadequacy of improvements i^roposed. — No opinion can be formed 
on this point until the whole Bahawalpur system of canals has been examined 
by an irrigation expert. We understand that an officer has already been 
deputed for the purpose ; but, whatever may be the result of his inquiries, we 
are of opinion that improvements of the kind which have been suggested can 
no longer be regarded as adequate, although they may suffice for the immediate 
object of maintaining the irrigating capacity of the canals at its present level 
even after the opening of the new canal. But it is not enough to prevent retro- 
gression ; an effort should be made to develop to the utmost the capacity of 
these fine irrigating systems. As far, at any rate, as the Sutlej is concerned, Ave 
agree in the opinion expressed by Colonel Grey, the father of both the Kroz- 
pur and the Bahawalpur systems, “ that the days of inundation irrigation have 
passed. The rivers have been or are being tapped to a degree which much 
lowers the value of these works by depriving them of the early and late wnter 
which is so important to irrigation. The method was after all but a makeshift; 
it has had its day, and the time has come for arresting the summer floods by 
weirs, and for distributing them scientifically over the country to afford a duty 
of 200 acres to the cusec, instead of the 30 or 40 acres which is the average of 
inundation canals.” A similar opinion has been expressed by Mr. Preston, late 
Chief Engineer, Punjab Irrigation Works, and now Inspector General of 
Irrigation in India. 

32. Proposed construction of ioeirs across river. The Sutlej Valley canals 
project. — The project for the Lower Bari Doab includes the construction of a 
weir across the Sutlej immediately below the canal off-take. There should be 
no engineering difiDLCulty in constructing similar weirs at suitable points lower 
down the river, and it is probable that one or two additional weirs would suffice 
for the requirements of all existing inundation canals, on both banks of the 
river, which would draw their supplies from feeders taking off above them. 
The cold weather supply in the river will not be available for these canals, 
but they will get the benefit, even in the cold weather, of all surplus water and 
freshets ; and the construction of weirs will enable them to utilize, to the extent 
of their requirements, every drop of water in the river, from the time that the 
supply rises above the requirements of the perennial canals to the time that it 
falls heloAV them. The irrigation season will be lengthened at both ends, and 
the canals will be independent of all fluctuations in the level of the river water 
surface throughout the season. We cannot hazard an opinion as to cost of the 
Avorks required, but avc think it not improbable that they would prove directly 
remunerative. As shown in paragraph 29 the present average irrigating capa- 
city of all the existing British inundation canals on the Sutlej may be estimated 
at 580,000 acres ; but the maximum capacity may be taken at 880,000 acres, and 
this Avould almost certainly become the average capacity if the works proposed 
were carried out, so that there would be an increase of 300,000 acres. In 
addition many extensions AVOuld be possible into high and dry lands that cannot 
be commanded by the present canals, where high rates would be readily paid 
for the advantages of irrigation. It is also probable that there would be even- 
tually a considerable enhancement of the revenue derived from existing 
irrigation ; an enhancement which would be justified in consideration partly 
of the greater regulai'ity and certainty of the supply, and partly of the reduction 
which will almost certainly be effected in the cost of silt clearances in the 
village Avater-courses — at present a serious tax on the cultivators. But 
even if the neA\’ works are not likely to prove directly remunerative as financial 
investments, avg may fairly set against any loss that may be anticipated, the^ 
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profits whiob will bo clorivcd from the proposed Lower Bari Doab Catiul. If 
tlio two selicmos are considered logother, ns they should bo, llioro appears every 
probability that they will, ns a whole, fulfil the conditions of a productive work. 
The Bolicmo of weirs, or ns we may call it, the Sutlej Valley Canals project, 
cannot of course bo carried out in its entirety without tiio co-operation of (be 
Babawalpur State ; but irrigafioh is so essential to the jirospcrity of that State 
and its advantages are so keenly ajiprccintcd by the people, that there will 
probably bo no greater difficulty in entering into a satisfactory arrangement 
witli the Durbar, lhan was experienced with tiie I’bulkian States in ilio case 
of the Sivhind Canal. We understand, indeed, that the Durbar has boon, for 
some years, sotting aside money for the construction of weirs and the remodel- 
ling of canals ; and W'o have no doubt that it will be prepared to pay its fair 
shave of the cost of any works tluit may bo proposed, 

33. JProjccls for Loxocr Bari Boah Canal and Sullcj Valley Canaln 
should he prosccnlcd concnrronlly. — To return to the Lower J3riri Doab Canal. 
We arc impressed with the great protective and productive value of that project ; 
but wo think that the construction of this canal mnst involve, ns a necessary 
consequence, the prosecution, not subsequently hut concurrently, of the pro- 
posed Sutlej Valley Canal project. If the necessity for the latter project is ad- 
mitted, it is possible, though hy no moans certoiu, that the altered conditions may 
render it desirable to reconsider the question of the site proposed for the Lower 
Bari Doab Canal head-works, wbieh may, of course, affect tiio alignment and 
grading of the main line. "We, therefore, submitted to the Government of 
India, soon after wo left the province, an ad interim recommendation that 
nothing should be done to commit Government to the site now proposed until 
the question bad been considered from the new point of view. Wo understand 
lhat the Local Government has since submitted a report on the subject; but it 
will probably bo unnecessary to come to an immediate decision on the point, 
as in the meanwhile other important proposals have been before us, the 
adoption of which would render it unnecessary to construct any head-works on 
the Sutloj at all, at any rate for some years to come. 

3d!. Mr, Wilson's objections to the present Zoiccr Bari Doab Canal project. 
—-The first suggestion or rough outline of the proposals to which we refer is 
contained in two Isotos — one on the Lower Bari Doab project, and the other on 
‘ l^uture Irrigation Policy in tiio Punjab’ — by the Honourable Mr. L Wilson, 
C.S.I., Settlement Commissioner of the Punjab, and our colleague on the Com- 
mission during its stay in that province. Mr. Wilson objects to the proposed 
Lower Bari Doab project, on the ground that it will not only deprive the desert 
country to the south of any chance of future irrigation on a large scale, but -will 
also leave unutilized the surplus waters of the Cbennb and Jbelum, which now 
flow uselessly to the sea, and which might be utilized in the irrigation of the 
Lower Bari Doab ; thereby setting free the surjdus and cold weather supply 
of the Bias and Sutlej for diversion to the " untold millions of acres in Eaj- 
putana which it is quite feasible to irrigate from the Punjab nvers.” Mr, Wil- 
son’s notes had not been considered by the Punjab Irrigation Officers when 
we visited that province ; and we were unable then to form any definite opinion 
as to the feasibility or merits of bis proposal, which has since been put into 
a more definite form and strongly advocated in. a memorandum which has been 
forwarded to' us by Colonel S. L. Jacob, C.I.E., B-E., a late Chief Engineer in 
the Punjab, and an officer with very long experience in Punjab irrigation 
Avorks. Colonel Jacob’s memorandum was Avritten in England at a time when 
the writer had no opportunity of referring to maps and levels; but the question 
is of such imdoubted importance that we have endeavoured to form an 
opinion of it in the light of information on the more salient points^ which has 
been supplied to us by Mr.'Eield, Officiating Chief Engineer, Irrigation Works, 
Punjab. 

35. There is something very attractive in the proposal to divert eastward 
the ample surplus of such rivers as the Indus or the Jhelum, and thus leave 
the waters of. the Bias and the Sutlej free for the irrigation of the country on , 
the left bank of tbe latter. Leaving the Indus for the xwosent out of- the 
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question, our infovroation. points to the conclusion that the cold weather sur- 
plus of the Jholuin alone will ordinarily he enough, although not more than 
enough, for the roll irrigation of the area which it has been proposed to com- 
innnd by means of a Lower Bari Doah Canal from the Sutlej. It also appears 
certain^ that, qua levels, a canal faking off from the Chenah at or above 
IChanki could commaud every acre of the same area. But the proposal is 
open, pritna facie, to two serious ohjeefious. The crest of the Khanki weir on 
the Chenah is 11 feet higher tliau that of the Jheluxn weir at Rasul, and, in 
order to deliver Jhelum water into the Chenah at or above IClianki, it would he 
necessary to draw it off several miles above Rasul, or even above the town of 
Jhelum it«elf, and to carry the canal either through -or round the Pabbi range 
of hills. It may well bo doubted whether this is practicable at any cost which 
is not virtually prohibitive ; and also whether any canal taking off from' the 
Chenah below Khanki would command an area sutlicieutly large for the purpose 
in view. In the second place, it is very doubtful uhether the extent and quality 
of the land that could possibly be commanded by any canal taking off from the 
loft bank of the Sutlej, arc such as would justify the heavy additional expen- 
diture which the adoption of this scheme would involve, as compared with the 
cost of the present Lower Bari Doah scheme. Such a canal would command a 
belt of land in British territory lying between the. areas which are at present 
served by the Sirbind Canal and the Fazilka Inundation Canals ; but the only y 
portion of Rajputana which could possibly bo brought under command would 
ho the north-west corner of Bikanir. Beyond this the canal would lie entirely 
in the desert land of Babawal pur, which was formerly traversed by the Ghaggar 
Kullah. This tract is said to be covered with sandhills, and practically unin- 
liabited ; and it appear.s to be ns unpromising a field for the extension of irriga- 
tion as tlie Sind-Sagar Thai, with the further disadvantage that it belongs to 
a Kativo State, from which Government could not recover as large a share of 
the profits of irrigation as it is able to do wlmn canals aro carried into crown 
waste. ISlorcovor, if the canal be ever made, it will bo as obligatory to con- 
strvmt supplemeulary works lower down the Sutlej, for protecting the interests 
of the imindation canals, as it will be if a right bank canal is constructed. It 
may, therefore, reasonably bo doubted whether a left bank canal from the Sutlej 
will ever bo constructed, even if tlie present cold weather supply of the Bias is 
reserved for it; and this doubt must always be borne in mind when considering 
the extra expenditure which will be involved in the adoption of Mr. Wilson’s 
proposal. 

3G. These objections have no doubt great weight, but we cannot at this 
stage regard them as conclusive. Even if the canal on the left bank of the 
Sutlej should never be made, it will be no small advantage if the waters from 
the western rivers can bo drawn on for the Lower Bari Doah, and the supply 
in the Sutlej reserved for the existing inundation canals on both banks. 
The objections which have been raised by the owners of the Firozpur canals, 
and by the Bahawalpur State, to the diversion of Sutlej water to the high lands 
of the Doah, would tall to the ground; for existing conditions would not be 
interfered with at all, and it Avould be unnecessary to consider at present the 
question of additional weirs across the Sutlej for safeguarding the interests of 
the inundation canals. Proposals to this end could be considered at any future 
time on their merits, but they would not be rendered obligatory by the alienation' 
of anv part of the Sutlej supply to lauds which have not bitberto been served 
by it.* Moreover, some hesitation may well be felt before undertaking such a 
scheme as the present Lower Bari Boab ])roject, which, whatever its merits, will 
have the effect of rendering it impossible for our successors for all time to utilize 
the waters of the Sutlej for extensions of irrigation on its left bank. However 
unpromising such extensions may now appear, a time may come, in a more or 
less distant future, when the pressure of population and many other causes may 
justify their construction. Important as these considerations are, there is of 
course a limit to the amount ot extra expenditure which could be justified. 
There is, however, another argument which will affect the question of cost. If 
it be practicable to divert the water.s of the Jhelum into the Chenah above 
Khanki, there would be in the Ohenab river, so aided from the Jheliun, 
surplus sufficient to give Icharif irrigation and at least one rali watering for a 
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large and unprotected area in the Sialkot, Gujranwala, and- Lahore districts, 
and its productive and protective value would be so great as to justify an expen- 
diture on the Jhelum diversion which might otherwise appear prohibiti ve. 

37. In view of these considerations, wo addressed a. communication to the 
Government of India in Lecemher 1902, in which, after pointing out the 
doubts which existed ns to the practicability of Mi*. Wilson's proposals, we 
remarked that we could not regard them as conclusive ; and we recommended 
that no action should he taken committing Government to the construction of 
the Lower Bari Doab Canal, as already designed, until the whole question liad 
been more fully examined ; and especially until some idea could be formed of the 
feasibility and cost of diverting Jhelum water into the Chenab above the Khanki 
weir, which we regard as the cmx of the whole problem. We have since heard 
with satisfaction that proposals to the same effect had been independently put 
forward by the Punjab Government, and that the necessary investigations 
have been started. 

38. We have also recently seen a memorandum by Mr. L. W. Dane, the 
late Resident at Kashmir, and a note by the Kashmir State Engineer, in which 
it is stated that not less than 20,000 million cubic feet of water might, at very 
small cost, be stored in the Wular Lake, and be made available for supplement- 
ing the cold weather supply in the Jhelum. This scheme, which would in 
many ways be advantageous to the State, has an important bearing on the 
present proposals. If it is not feasible to divert the Jhelum into the Chenab 
above Khanki, the supplementary supplies which may be obtained from storage 
in the Wular jjake will be of little advantage to tlie Punjab. But if sucli a 
diversion can be made, this supply, which will be equivalent to 2,000 cusees 
during four months, will be invaluable. It will not only permit a great 
enlargement of the scope of the proposed new canal, but it will also absolutely 
ensure the Cbaj, the Piachna, and the Lower Bari Doabs against all possibility 
of failure of the rabl supply even in the driest years. This important scheme 
will doubtless be carefully examined by the Punjab 061061*8 in connection w’ith 
the new proposals, to which it may give an entirely new aspect, Tlie fact, that 
the future extensions of irrigation in Bikanir or Babawalpur may depend on 
the construction of a storage work in Kashmir, is a signal illustration of the 
width of view from which large irrigation projects must now be regarded, and 
of the extent and character of the investigations which they involve. 

39. To complete our remarks on this subject it may be added that the waters 
of the Indus cannot be utilized to any considerable degree for extensions of irriga- 
tion in the Doabs to the east. The Indus could not be diverted unto the Jhelum 
at a point much higher than K.hushab, except by means of a channel that would 
have to be carried through the Salt ' Range ; and the command that would be 
obtained from Khushab would be insufficient. The most practicable way of 
supplementing the cold weather supply of the Jhelum above Khushab would 
appear to be by storage in the Wular Lake. It is doubtful whether the diversion 
of Indus water into the Jhelum, at or below Khushab, would ever result in any 
extension of irrigation at all commensurate with the cost ; but the question can 
be considered with ranch greater advantage when the scheme for the irrigation 
of the Sind Sagar Doab is taken up. It may then be found advisable to make 
escape channels from the canal into the Chenab, which may he utilized when 
necessary for the diversion of surplus Indus water, to be picked up at a weir 
below the confluence of the Jhelum and Chenab. 

40. Siad Sagar Canal . — The Sind Sagar Canal was first contemplated more 
than thirty years ago, when some preliminary surveys were made for the 
purpose of determining the feasibility and probable cost of drawing water from 
the Indus opposite Kalahagh, and delivering it into the Sind Sagar Doab— a 
wide expanse of desert in the Dera Ismail Khan (now Mianwali) and Muzaffar- 
earh districts. The prospects of the soheme were not very favourable, and it has 
remained in abeyance in favour of the more promising schemes which have since 
been completed or proposed. The Famine Commission of 1878-80 stated that it 
h.ad been estimated that IJ million acres could bo irrigated annually by this 
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woriv ; but tlib lafo Chief Engineer, Irrigation 'Works, Punjab, wbo bad recentl}' 
inspected portion of the area to be commanded, informed ns that tl;ere are large 
tracts of thoEoab which will not repay cultivation, owing to the poorness of the 
soil and the prevalence of sandhills. Mr. Ward, of the Punjab Inigation 
Department, has since been deputed to make a thorough reconnaissance of the 
whole tract, and determine the area that can be brought under cultivation. 
He has recently submitted an interesting and valuable report, of which a copy 
has been supplied to us. Mr. Ward estimates that over 30 per cent, of tlie 
whole area which the canal could command is covered by sandhills ; but in one 
large block of 3,000 square miles on the western side of the tract the sandhills 
cover only 20 per cent, of the area. In this block the soil between the hills is 
generally of a loamy nature and seems to bo suited for canal irrigation, although 
it is inferior to the average quality of soil in the tracts watered by the Ohenab 
and Jhelum Canals, and, certainly in the sandier parts, cultivation will be 
unprofitable without a good supply of manure. Between this block on the 
west, and the Jhelum and Ohenab rivers on the east, there is another large 
block covering 5,000 square miles of what Mr. Ward calls "grazing lands.” 
Here the sandhills cover, on an average, over 36 per cent, of the surface, but 
only 10 per cent, in one long and narrow strip of 400 square miles. Mr, "Ward 
excludes this strip of good land from his first division, only because it lies out' 
side of the compact area which would bo irrigated by the canal. Within this 
large block, if canal water is introduced at all, its chief use would be to provide 
water for stock and the moans of cultivating the narrow strips of good soil 
adjoining the drainage lines. It appears that the southern portion of the 
western block, or the Muznffargarh Thai, could be brought under irrigation at 
a comparatively small cost by means of an inundation canal taking off from 
the Indus near Bhakkar ; and Mr. Ward suggests that such a canal may be 
made in the first place, as a means of testing the capacity of the Doab for irri- 
gation. Such a work would probably bo i*emuuerative in itself, as it would be 
in elFect an extension of the Muzaffargarh sj^stem of inundation canals ; but it 
would also be of great value as a means of ascertaining the profits that may 
bo expected from cultivation in the Thai if irrigation can be introduced, 
and of obtaining much useful information on many of the doubtful points 
which will have to bo considered before Government commits itself to the 
construction of such a work as the Sind Sagar Canal. For this reason we 
think that, if such an experimental canal cau be carried out at a moderate 
cost, it should be undertaken as soon as may be convenient. But we cannot 
recommend that the Sind Sagar Canal itself should be put in hand, until the 
Lower Bari Doab Canal and its allied works are approaching completion. It is 
certain to be more costly and less remunerative than any other major work 
which has hitherto been constructed in the Punjab ; and, although every 
project for the extension of irrigation into desert tracts, and for the consequent 
increase of the reserve food supplies of the country, is deserving of consideration, 
protection is not urgently required in this tract, which is very sparsely popu- 
lated. Nevertheless we hope that it may be possible to undertake this work a 
few years hence, and so complete the great programme of perennial canals from 
the Punjab rivers which will not only protect the province from famine, but 
also render it the most important granary of India. 

41. Extensions of existing i^erennial canals. — We have next to consider the 
possible extensions of existing perenuial canals. We have shown, in the preceding- 
section of this chapter, how much has been done during the last ten years to 
develop the irrigating capacity of these works ; and we have no doubt that this 
policy of extension will be continued without interruption in future, until it 
has reached the utmost practicable limit. This limit will apparently have been 
nearly reached on the Bari Doab Canal, when the works now in progress have 
been completed; but some further extensiou may be possible on the Swat 
River Canal. The Sidhnai cannot effectively command a much larger area, 
and further extensions of irrigation in the Multan district will be effected by 
the proposed lower Bari Doab Canal; while future development of the Lower 
Sohag and Para should be considered in connection with the Sutlej Yalley 
scheme. There remain the Western Jumna and Sirhind Canals, which require 
special consideration, because any extensions which' can be made on t? 
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Canals will benefit Eolitak and Hissar, which, as we have already shown, are 
the two most insecure districts in the Punjab. ' • 

4j2. Western Jumna Canal. Qurtaihnent of cold weather supply in certain 
tracts.— It has been shown, in the table in paragraph 17, that while the 
Western Jumna Canal irrigated only 693 villages in 1877-78, its waters supplied 
1,167 villages in 1897-98, There would appear to be little possibility of further 
extension, although there is a considerable scope in the Pohtak and Hissar 
districts for the utilization of any water that could be made available. Various 
suggestions have been made for increasing the supply, none of which has, 
however, been carefully. worked out, so that we can only refer to them in 
general terms. • The first of/ these involves the curtailment of the present 
supply to certain areas of the.Karnal and Delhi districts, which ordinarily enjoy a 
favourable rainfall, and in which the spring level is sufJoiently near the. 
surface to allow of wells being constructed and worked with profit ; and the 
diversion of the water thus economized to tracts which are in more urgent need 
of protection. . . , j . 

43. Since the canal was re-aligned in 1880, the supply of, water to indivi- 
dual villages of these two districts has already been very largely restricted by 
reducing the size of the village outlets, and by lengthening the intervals between 
the turns when the branches are opened in rotation during seasons of short 
supply ; but the restriction has been based upon considerations connected with 
the welfare of the villages themselves, which had suffered from the too profuse 
irrigation of excessive areas. The process, if carried out with judgment, is 
beneficial both to those from whom the water. is taken and to those, to whom it 
is given; but indications are not wanting that it has- probably .approached its 
limit. It is now proposed to go further, and to reduce, the . supply, not, as 
hitherto, on the ground that it is advisable to do so in the interests of the people 
whose supply is to be restricted, but on the ground that the water is more 
urgently needed elsewhere. The specific proposal which was placed before us, 
and which has been supported not. only by the Canal Officers, but by Mr. 
H. 0. Tanshawe, late Commissioner of the Delhi Division, and by the Honour- 
able Mr. J. Wilson, Director of Land Settlements and Records, is, following the 
practice already in force in the upper parts of the Bari Dqab Canal, to close, 
most of the distributaries on the Delhi Branch from the 16th October for the 
raM months, opening them again for ten days only in November. ; Tbis would 
probably release about 300 cusecs during the rahi, which might be utilized to 
irrigate some 45,000 acres elsewhere. It is recognized that the complete 
withdrawal of irrigation during the season may affect the crops injuriously,, 
and that it may be necessary to supplement the diminished supply from . the 
canal by the construction of wells throughout the area affected. But it is 
proposed to introduce the change only upon those distributaries where the 
spring level is within 15 feet of the surface, and where, therefore, the construc- 
tion of wells is easy ; and it is urged that the water is more needed, and could 
be used to greater profit, in drier tracts wdiere irrigation is more constantly and 
more urgently required, where there is always less rainfall, and where the 
spring level in wells is not within a workable distance from the ground level. 

44. On the other hand, it must be remembered that the irrigation which it is 
proposed to restrict dates back some sixty years or more, during which 'period 
canal water has been freely supplied, and that the agricultural economy of the 
villages has gradually adapted itself to these conditions. The old wells have fallen 
in ; the bullocks necessary to work them have disappeared ; the density of the 
population hns increased, and with it that subdivision of holdings which is one of 
the most effective obstacles to irrigation from wells ; the leading staples have ^ 
changed, and with them the whole course of agricultural practice. The people 
of the tract in question rely largely upon the cultivation of sugarcane, not 
only for the payment of the Government revenue, which can always be reduced, 
but also for their own subsistence ; and if, as some contend, the withdrawal of 
canal water early in Novemher would cause injury to sugarcane, the nurhber of 
wells which would be required to take the place of the canal in the large area 
under cane would undoubtedly be very great. It is urged that it is unlikely 



that the people would construct them unless, Government supplied the funds,- 
in which case the cost would he prohibitive ; that they would attempt to 
struggle on without them until their resources had become so seriously crippled 
that the means of construction would no longer be forthcoming ; and that, even 
if the wells were constructed, the fall in the spring level, which would inevitably 
follow so large a reduction of canal irrigation, would shortly leave them useless. 

45. We fully recognize that the tracts to which it is proposed to transfer 
the water are far more urgently in need of that protection which canal water 
affords, than are those from which it is proposed to withdraw it; and if it were 
a question of initial distribution, wo should unhesitatingly support the proposal. 
But it the withdrawal of the water is to inflict substantial and- permanent 
injury upon people who have enjoyed it for two generations, it would clearly 
not bo right to withdraw it, merely in order to take it to another tract which 
is more urgently in need of protection. AVe do not feel that the information at 
our disposal is sufficiently complete to justify us in expressing a final opinion on 
the merits of this proposal ; hut until it has been e.xamined and recommended 
by the highest revenue authority in the Province and by the Local Government, 
wo are unable to assume that any considerable portion of .the cold-weather 
supply hitherto assigned to the Delhi Branch can be regarded as available for 
diversion to Ilissar. 

46. Suppleviciitary supplies from the Jimna,—A second suggestion which 

has been made is the construction of subsidiary head-works at some suitable 
point on the Jumna, such as Panipat, from which a supplementary supply 
might be drawn during the hharif for the extension of irrigation into Krohtak 
and Hissar. The proposal appears never to have been seriously considered, but 
we find that the Jumna dilTers from all the other Punjab rivers in the short 
duration of its flood supplj’. It is doubtful whether a supplementary supply ‘ 
would be available for more than two months in the year, and this would be of 
little use. The present authorized maximum supply in the canal is 6,400 
cusecs, and it has been stated that this might be increased to 7,0J0, but that 
the additional supply of only 600 ousocs would not, as a rule, be available 
before the 15th June or after the 25th September. If, as seems probable, the 
main canal can be made to carry this extra supply, it would be better to take 
it in at the present head of the canal. The possibility of doing this deserves 
consideration ; but the cost of, and objections to, a subsidiary head would, as 
compared with the extra supply that could bo obtained, be so great that the 
matter is not worth further examination. ' . 

47. Beihiclion of the Eastern Jumna Canal’s share of the supply in the 
river. — A third suggestion Avhioh has been made is the reduction of the Eastern 
Jumna Canal’s share of the cold- weather supply'inthe Jumna. During the last 
forty or fifty year.s, the supply has been distributed between the Westprn and 
Eastern Jumna Canals in the proportion of two to one. If the Eastern Juinna 
share is in excess of requirements, the surplus is passed on to the Agra CariaL 
This arrangement, which has been agreed to by the two Local Governments con- 
cerned, is of such long standing that we hesitate to propose any modification 
of it. Although it may be admitted that the necessity for irrigation in the 
southern districts of the Punjab is greater than in the tracts that might be 
served by any possible extension of the Eastern Jumna Canal, we have found 
that the Agra Canal depends for its cold- weather supply on the surplus not 
only of the Eastern Jumna but also of the Ganges Canal, which is passed 
into it via the Einduu. Recent extensions of the Gauges Canal, such as the 
Eatehpur Branch and the Mat Branch extensions, will tend to reduce in future 
the surplus which has hitherto been available from this source, and there have 
also been considerable extensions on the Agra Canal itself. ' We are satisfied 
that under present conditions no reduction of the Eastern Jumna share could be 
made which would be sufficient to permit any considerable extension of the. 
branches of the Western Jumna Canal. ' On the whole, therefore, we are un- 
willing to recommend any alteration of the existing time-honoured arrange- 
ment, or to deprive the United Provinces of the ' incentive to economy in _ 
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distribution wbicb is afforded by the possibility of utilizing in other parts of the 
province the water which may bo saved. 

48. In paragraph 521 wo, however, male a suggestion which if carried 
out would render it possible to divert into the Western Jumna hot merely 
a small fraction, but nearly two-thirds, of the cold-weather supply which 
is now taken into the Eastern Jumna Canal. Tlio suggestion is that the 
Eastern Jumna Canal should be fed from the Ganges, the supply in wdiich 
would bo supplemented by water to be dra-wn from the'Sardah river. If this 
scheme, which has many other points to recommend it, could be carried out, the 
canal irrigated area in Rohtak and Ilissar could be increased by GO, 000 or 
80,000 acres.. ^ The value of a project by wliieh such results may be attained 
in these districts, will be very inadequately represented by the direct monetary 
return. 

49. Storage loorks and puddling of canal channels . — Two other suggestions 
may be noted for increasing the cold-w’eather supply of the Western Jumna and 
other canals : the construction of storage reservoirs in the hills ; and the puddling 
of the canal channels and village water-courses. The Jumna has never, we 
believe, been examined for sites for storage works ; but the slope in the river bed is so 
great that we do not think it at all probable that reservoii’s of the capacity required 
could be constructed, except at a prohibitive cost, and there would then be 
great danger of their filling up with boulders and shingle. The question of 
channel puddling appears to us, however, to deseiwe careful consideration. It is. 
well known that only a small percentage of the water entering the head of a canal 
is actually delivered on the fields-; and many estimates have been made of the 
losses in main canals and brauohos, in distributaries, and in village water-courses. 
We understand that there are several sections of the Western Jumna Canal and 
its branches in Avhich heavy loss by percolation or absorption is known to occur, 
and is evidenced by the height of the sprhig level and, in some cases, even by 
the palpable water-logging of adjacent lands. A double benefit would be gained 
if this could be prevented and the water now lost by percolation utilized for 
extensions of irrigation. The objections to channel puddling are that the process 
is very expensive, that it can only be carried out intermittently during closures, 
and that it is difficult to judge of the iitility or effectiveness of such work 
until it has bean carried out on a very extensive scale. Much might, however, 
be done if money and the best professional skUl were made available for conclu* ' 
sive experiments. The first point is to ascertain by repeated observations, - care- 
fully devised ad hoc, the actual loss by absorption in a given length of channel, 
and the effect on spring levels in the vicinity. Sections in this length should 
then be puddled as opportunity offers, and the observations repeated as each 
section is completed. In this way it wUl be possible to obtain a quantitative 
idea of the value of puddling, which may justify future expenditure on a 
scale that may at present seem prohibitive, although it would possibly be 
really remunerative. The long closures of the Delhi Branch would render this 
an ideal channel for such purposes ; and we would recommend that the reach in 
which loss by percolation is known to be most serious should be placed under 
observation and subsequently puddled as an experiment. It is indeed possible 
that the next great step to be taken in the develoj)ment of the canals of 
Northern India, may be in this direction; and that their efficiency may be very 
largely increased by reducing the great loss that now occurs by percolation. 

50. Some interesting evidence on this point has been laid before us by 
Mr. Kennedy, Superintending Engineer, Punjab, who has recently returned 
from a tour in the United States, undertaken with the object of inspecting , 
the principal h’rigation works in the Western States, where it is said that great 
efforts are made to minimize the loss by percolation in canals and water-courses ; 
many miles of distributary channels being lined by their proprietors either 
with masonry or with a cement plaster, particularly in the case of orchard irriga- 
tion. Mr. Kennedy is of opinion that the lining of channels should begin with 
the water-courses or smaller distributaries; and be has adduced calculations, based ' 
on observations made . by him many . years ago, to show that a greater saving of 
loss by percolation will be effected by a given expendikue if the outlay is incurred 
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on a iniinber of small cbanncls, than if it 'svere spent in lining a main canal. 
Ilie availahle data are too scanty to justify any definite conclusion, hut it is 
certain that in India the lining of private ■\vater-courses vrould have to he 
undertaken hy the State, and that the subsequent maintenance of thousands of 
miles of village channels vrould ho extremely costly and difiicult. On this 
account wo tliink that attention should first ho directed to those sections of 
Governmeut channels in wliich tdio loss hy percolation is known or believed to he 
most considerable. At the same time wo strongly recommend that systematic 
observations he made, on a considerable scale, of the losshy percolation in channels 
of all sizes and classes ; and that, when this has been determined, money should 
bo freely allotted for the experimental 'lining of many of them, for the purpose 
of determining the most effcotive and economical form of lining, and the saving 
of water that may be ell'ectcd thereby. Such experiments may bo most advan- 
tageously carried out on the Western .Tumna and Sirhiud Canals, on each of 
which there is a wide field for the utilization of whatever water may be saved. 
There is every reason to believe that on these canals the expenditure would be 
reprodxrctive. 

51. Extensions of the Sirhiud Canal. — Tire Sirhiud Canal area admits of 
extension in two directions. Distributaries from the British branches might be 
extended into the long belt of land in the Lirdhiana and ]?irozpm.’ districts, 
between the present boundary of irrigation and the edge of the Sutlej Madir ; 
but protection is not urgently required in this tract, and the supply to these 
branches is not in excess of present requirements. A great part of this area 
would be commanded by the canal on the left bank of the Sutlej, referred 
to in paragraph 35, if this is ever constructed. A small portion of the Hissar 
district can be commanded from the Native States’ branches, but the distribution 
on these branches, except as between State and State, is not under the control 
of the Punjab IiTigntion Department. !Mi*. Farrant, who has been for five years 
the State Engineer in charge of the Patiala Canals, has given evidence to the 
effect that the Native State’s share of the canal supply, to which it is entitled 
under the terms of the Canal Agreement, is fxxlly utilized in the rail, but has 
always hcen in excess of requirements during the hharif, except in the famine 
year of lb99 when every drop was used. 

52. Limits to possihlc extensions from, the Western Jwnna and Sirhiud 
Canals into famine districts, — It seems doubtful whetlier it will, at any rate for 
some years to come, be possible by any practical measures to increase the area 
under irrigation from the Western Jumna and Sirhiud Canals in the Pohtak 
and Hissar districts by more than about 60,000 acres, which, however valuable, 
will be quite insuflicient to afl'ord complete protection against famine. In the 
soxxthern parts of these districts the ground rises towards the Eajputana high- 
lands, and cannot be commanded by any Punjab Canal. , This high tract in- 
cludes portions of Jind and Patiala territory to which also there is no hope 
of extending canal irrigation. 

53. Extensions of inundation canals, — We have already shown how little 
has been done to extend or devcloj) irrigation on these canals ; and we have also 
had evidence to show how much corrld be done both by adding new canals 
to existing systems, and by carrying out improvements of the kind indicated in 
paragraph 30, if funds could be more liberally provided for the purpose. 
The present system of distribirtion is unscientific in the extreme, and wasteful 
both of water and of the labour of the people. The canals were for the most 
part made in the first instance without professional advice, and, as we have 
shown, want of funds has prevented any improvement save of the smallest and 
most unsystematic nature. Bogard must, however, be paid to the extension of 
cultivation ; the increase of population ; the rise in the value of agricultyral pro- 
duce ; and the fact that the abstraction of a constantly increasing portion of the 
srrpply for new canals, perennial and inundation, has made and will continue 
to make it more and more difficult to maintain the early flow which is so 
important to valuable crops strch as indigo, and the late flow which is absolutely 
essential to rahi cultivation. All these facts imperatively ^ call' for a systematic 
rqrnodelling of the machinery of distribution, which will result in economy 


•of -water, tlie saving of labonr, a'niore regular and' certain supply, increased 
protection against flooding, the extension' of cultivation and increase of revenue 
by tire command of new areas, and the enb'ariccmcnt of revenue on existing 
cultivation which greater' security wiir render possible. If the proposals for a 
Sutlej Valley Canals project are favourably entertained, the Upper and Lower 
Sutlej Inundation Canals would be remodelled in connection with that scheme ; 
but if the scheme is not taken up, a great deal can be doitc to impi-ove them as 
they stand. Improvements on tlm Sluihpur Imperial Canals will probably take 
the form of connecting them with the Jhclum Canal system. As regards the 
other inundation canals— the Lower Chenab, the Muzalfargarh, and the Indus*— 
all of which take off from either the Clidiiab or the Indus, we do not think that 
it will be necessary for many years, if ever, to consider the question of connect- 
ing them with weirs across these rivers. 'J'hc cost and difficulties would be too 
great and the field for extensions too small. But wc are of opinion that the 
efficiency of each of these systems can he immensely improved and extended, at 
a very moderate cost, on' the lines' indicated in paragi’aph 30. 

54. Neio ’provincial irrigation loorhs . — So far we have been considering 
possible extensions of irrigation -n'dvks' which’ under present ai'rangements would 
be classed as Imperial. Ihere is, however, scope in many districts for smaller 
u’ligation works, which, whether constiaicted by the Irrigation Department or 
not, would probably be managed after completion by the District Officer, and 
would ordinarily be undertaken as provincial works. The proposals for works 
of this kind which* have come to . our notice are not very numerous ; but the 
scantiness of the programme appears to be due, not to the narrowness of the 
field for such works, but rather to the want of funds, and of a suitable and 
clearly-defined policy in financing works for the extension of uTigation. "We 
understand that under the provincial settlement the. whole of the direct revenue 
from provincial irrigation works has been assigned to the province ; that it 
was estimated that this would exceed:' the cost of maintaining the works by 
Es. 46,000 per annum, which would be available for the construction of new 
v\mrks ; but that this surplus has not - been available for the pmpose, owing 
to the demands for plague and famine expenditme. 

66. One of the most important schemes that have been brought to om* 
notice is the Hazar Khani branch' of the Eabul Eiver' Canal, which is estimated 
to irrigate ll',000 acres of land in the PeshaWar district and to fulfil the con- 
ditions of a productive work, 'this promising scheme has been held in abeyance 
for the past five or six years solely; for want of funds, but we learn that it has 
been sanctioned since our visit to the Ptmjab. Another project is that 
for a . new inundation 'canal : in Dera Ismail Ehan, ■ which, it is anticipated, 
■would irrigate 84,000 or '64,000 acres, according- to the line ultimately 
-adopted. The " cost -of the preliminary ; surveys ; was estimated in 1900 at 
Es. 18,000, which, under present arrangements, -would be chargeable to provin- 
cial revenues. The funds could not ho provided by the. Pi’o-vincial Government, 
nor by the District Board — an alternative which appears to ^ve been consi- 
dered; and eventually an application was made to" the Government of India- for 
a contribution towards the 'cost of the survey from Imperial revenues; on the 
ground of the political, advantages anticipated from the construction of the 
canal. . The applicatipn Was negatived, as the Government of India, did not 
consider that the political advantage's were sufficient to justify a contribution, 
from Imperial revenues under the existing- provincial settlement. "We ^ye^e 
informed that an allotment of Es' 18,000 was subsequently made by the Local 
Government in 1901-02, and that the suiweys - were to have' 'been carried* oiit ' 
last cold weather. We refer to this merely as anlnsta;nce of the difficulty -in pre- 
paring extensive programmes for new provincial irrigation ' works. It is not 
onl^ that funds cannot be found for the surveys, but there is also little induce- 
,ment to^ undertake surveys when it is realized -that funds will not be available 
for the -prosecution of theworks, however promising-they may be. Many other 
proposals for small provincial works have recently been linder consideration, 
some of which have been abandoned under the advice ofithe Irrigation; officers, 
while others-are in abeyance pending fm'ther-sm’veys or -inquiries, or lor -want ' 
of funds; Among these may be -mentioned' the. Eala'Ganal to frrigate'lO, 000 
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flci’cs in tlio Jlicluin (listvict ; an extension at tlie cost of proTincial revenues of 
tlic Sliali Nnhr Canal to irrigate about 1,000 acres in tlie Hoshiarpur district ; 
tlie tJjli River Canal in the Gui’daspur district, tlie prospects of ■wHcli appear 
to bo very uncertain ; a canal from the riglit bank of the Indus at Piliur, 'wbiob 
would piotcot about 40 villages in the Peshawar disti’ict, and a new inundation 
canal in the Rirozpur district which would irrigate about 34,000 acres annually. 
The fa's! and last of these works appear to be the most promising. 

06, T//C J’olalpu’)' Canal and necessity for similar loorJcs. — There is one 
other work to l)e mentioned— the Jalalpur inundation Canal, to take off from 
the right bank of the .Ibelum below the canal head* works, and irrigate annually 
18,000 acres in the Pind Radan tahsil of the Jhelum district. This canal 
was commenced as a famine relief work in 1900, but the value of the work done 
did not amount to Rs. 28,000, a^^inst an estimate of Rs. >1,68,458 as the direct 
capital cost of the works, including establishment. It is anticipated that the 
net revenue mil yield a rcliim of about three ])cr cent, on the capital cost, and 
we were told that the Local Government bad recommended its completion. 
TTe have since heard with satisfaction that the Government of India have 
recently made an assignment to the province for its completion as a provincial 
work, to bo included in the Sbalipitr Provincial Canals’ system. The completion 
of this work ajipcam to us to be very desirable, not so much on account of the 
expenditure already incurred, whicli is small in proportion to the total cost, but 
l)ccausc wo think that the construction of small inimdation canals of this class 
should be cncoumged, even if they will not fullil. all the conditions of a pro- 
dxictivc work. Wo invite attention to the note by the Hon’ble IMr. TVilson on 
the ‘ Irrigation of the River Yallo}*s in the Punjab,’ in which the importance of 
devoting more attention to the maintenance of irrigation is veiy forcibly insisted 
on. As far as existing Govenunent immdation canals are concerned, we have 
already rccoraincndcd the adoption of a more active policy of extension and im- 
provement than has been followed in the past. "We have also shown that the 
policy of extending in'igation from the high level perennial canals into the 
inver valleys is now being foUowed on the Chenab Canal ; and it may be added 
that similar extensions are contemplated from the Jhelum and proposed Lower 
Rari Doab Canals. There arc, however, in the river vaUcys, large areas which 
cannot receive irrigation from existing inundation canals, or from any exten- 
sions of the percmiial canals. The cultivation of these areas, which has always 
been precarious, has depended mainly on river spills or on small private canals 
assisted by wells ; and there is, no doubt, reason to believe that the opening of 
the perennial canals and the development of the larger inundation canals have 
directly impaired the simple means of irrigation hitherto available. The diffi- 
culties' of the owners have also no doubt, in some cases, been increased by the 
colonization of the adjacent waste lands, which has drawn away their tenants 
and their labourers, and reduced the area available for pasture. We think 
that there must be a wide field for the extension of small inundation canals in 
these tracts, which has not hitherto been sufficiently examined, partly owing to 
want of funds and establishment, and partly because small works of this kind 
are likely to prove less remunerative than the more important schemes. 
There appears to us to he a strong case for the construction of works of this 
kind, even though, as in the case of the Jalalpur Canal, they may not be 
considered likely to prove directly remunerative. We recommend that money 
and establishment should be provided for them. But we do not think it neces- 
sary, in the absence of any detailed information as to what can be done, to 
sup'port the proposal which has been made that ten lakhs of rupees, or some 
other definite sura, should he devoted to the purpose ; although we have made 
proposals in another chapter which will facilitate the financing of protective 
irrigation works of all kinds. 

57" Drainage worlds in TJmballa and JHarnal districtst — We have now 
dealt Avith all the pro})os!ils that have come before us for the extension of irri- 
gation by means of Government works. Our attention has, however, been 
urgently invited to the problem afforded by the area of closed drainage which 
lies to the west of. the watershed between the Jumna and the Sutlej. Here 
the waters brought down by hill-streams from the Himalayas spread themselves 
Part II * , 
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in times, of "flood over dn immense' area of fertile soil, subject only to 
such control as can be exercised by the rude that the villagers construct. 
The orops are wholly dependent bn inundation, which fails theni in a year 
of drought. But indiscriminate flooding produces terrible effects upon the 
health of the. people, and the grounds for interference are at least as much 
sanitary as famine-proteotivo. We liavo little doubt that improvement from the 
f oi’mer point of view is feasible. But the feasibility of any regulated system 
of irrigation seems more than doubtful. The water would bo available only in 
years of copious rainfall, and any regulation would almost certainly deprive 
some villages of flood water upon which their crops depend, without giving 
them anything in its place. The problem is still further complicated by, the 
fact that the flood water flows on into the territory of Native States who have a 
vested interest in it. At the same time the position which was put before 
us of the condition of the villagers is so deplorable that we recommend that 
the survey of the tract he completed, and projects prepared to remedy the 
evil as far as practicable. It seems improbable that the works will ever yield 
interest on their cost. But the Patiala State and the district of Hissar, parts 
of which are peculiarly exposed to famine, and in which it is didicult to find 
suitable relief works, lie within a reasonable distance and would furnish the 
reguisite labour on the next occurrence of famine. We hope, how’ever, that 
it may be practicable to do something for the improvement of this tract, without 
waiting for the recurrence of an opportunity for the employment of relief 
labour. 


(«u ). — IPrivaic irrigation ioorics. 

68. 'District Irrigation Worlts, Mrozpnr Canals. — In this section we pro- 
pose to consider first District Irrigation Works, which, although not strictly 
private works, do not belong to Government; many of them indeed are. in 
the nature of private works which have been taken over or financially 
assisted by the District Boards. The most important works of this kind in 
the Pimjab are the Pirozpur District Canals to which reference has already 
been made. Ini 874 Colonel L. T. H. Grey, C.S.I. (now Superintendent .of 
the Bahawalpur State), while Deputy Commissioner of Birozpur, succeeded in 
inducing the cultivators on the left hank of the Sutlej to combine in the 
construction of. ten inundation canals, without any pecuniary help from Gov- 
ernment ; and later, in 1883-84, while Commissioner of the Hissar Division, 
he had three canals constructed in the same manner in the Eazilka tahsil. 
The total length of these canals is about 600 miles, and the area irrigated 
annually averages about 160,000 acres, but amounted to 260,000 acres in 
1900-01. The canals were originally excavated by labour supplied by the 
owners interested; and the burden of keeping them in repair and clear of silt 
is laid on the cultivator, who contrthutes either his personal labour or a money 
payment in proportion to the area he irrigates ; a small additional cess; of about 
4 annas per acre, being .levied to cover the cost of establishment or of any 
masonry works . requiring skilled labour. The Firozpur District Board has 
granted liberal loans to the Canal Bund, without interest, when required for 
purposes of extension ; but the canals are under the. control of the Deputj 
Commission''!',' and are practically administered by Bai Bahadur Maya Dass, 
Extra Assistant Commissioner, who has' managed them with great ability for 
nineteen years. The system appears to be both popular and economical, while 
it is of value in affording to some extent an instance of local self-government. 
It is, howevei', admitted by Colonel Grey himself, and by others who appre- 
ciate the system, that it would he impossible to repeat in the present day the 
•methods by which canals were constructed 30 years ago. Even in Eicozpur it 
is doubtful whether the present system can he continued indefinitely, though we 
hope that it will not he interfered with as long as it is efficiently worked. 

59. 6-urgaon Irrigation Works.— The next district works to he referred to 
are ihe'bands and tanks in the Gurgaon district, in a tract covered by offshoots 
from the Aravalli hills. The primary object of these w'orks is the protection of 
cultivated areas from floods, although the water held up is used to a somewhat 
limited, extent for irrigation, while the saturated soil above the bands is, sown 
with rabi crops. The action of the bands in raising the level and maintaining 
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the supply of Avatei’ in the wells hclow them is also of considerahle value. 
But the works can scarcely be held to possess much protective value against 
drought, since, when the rains fail, the amount of water retained is very greatly 
diminished. Such quantity as is then available is, however, of special value, 
more particularly owing to its action on the adjoining wells. Much remains 
to be done, partly in the shape of now works of a similar nature, but perhaps 
still more iu the shape of improvements to existing works, in order to render 
the protection afforded by them more certain and complete ; and especially in 
order to allow by means of slnices and regulators more of the water • held up 
to be utilized for direct irrigation. The Grurgaon dams were originally under 
the Public Works Department, but they were transferred to the manage* 
ment of the district authorities at the last settlement. The works fell for a 
time into grievous disrepaii'. Of late years, however, much has been done to 
restore them ; although, as usual in the case of management by local bodies, 
owing to the necessary fimds not bemg available, it has been fo\md impossible 
to carry out improvements and extensions which, in some cases at least, would 
have proved directly profilahlo. The management, which is in the hands of 
the Deputy Commissioner assisted by the District Engineer, seems at present 
to ho exceedingly efficient. But its efficacy depends on personal considerations ; 
and some day or other it will almost certainly become advisable to place the 
works once more imdor the control of the Irrigation Department. We consider 
that this cliange should be made at once and without hesitation, if ever there 
is reason to believe that the present efficient management will no longer be 
maintained ; lest neglect should result in injmy wbicb it will be difficult and 
costly to repair. But, whatever the agency that may he employed, we agree 
\rith the opinion, expressed by the late Commissioner of the Delhi Division, 
that it is impossible that much can be done by District Ennds for works of this 
class ; apd that funds for all the new works that may he proposed should be 
found by Government, a certain number of works being reserved in the relief 
work programmes for execution in times of famine. 

60. Other Disfricl Irrigation (Forks. — Other cases of District Irrigation 
Works have come to onr notice. Tlie Earnal District Board has constiucted 
the Sarusti Canal, which may itself prove a profitable work ; but it is one 
which for many reasons a District Board should not have been called on to take 
up. The Montgomery District Board is responsible for the upkeep of district 
canals which it is rmable to maintain in a state of efficiency ; and in other 
districts, money has been frittered away on immature schemes, which Lave had 
to bo abandoned as soon as it was realized that they would involve a greater 
risk or greater expenditnue than the Boards could properly incur. 

61. Connection of I>istrict Boards with irrigation works. — We do not 
consider it geneinlly desunhle that District Boards in the Punjab should under- 
take the construction of revenue-earning irrigation works. They can seldom 
undertake these Avorks in the hope of making them remunerative, because the 
land reA'enuo that depends on or may be created by them is not a district asset. 
This is a difficulty which has been brought prominently to oirr notice^ iu connec- 
tion Arith the district expendiUne on the Gurgaon hands. ^ District Boards 
do not Aindertake vrorks of this kind in other provinces ; and, in the few cases in 
AAffiich they haA^e done so in the Punjab, the real reason appears to have been 
that an energetic Deputy Commissioner had desired to carry out irrigation 
works for which there Avould he some difficulty in obtaining money from 
Imperial or ProA'incial funds. The Avorks have been financed by the District 
Board, but are really managed by the Deputy Commissioner and the District 
Engineer, or, as in the case of the Firozpui' Canals, the Superintendent of Iriiga- 
tion. We tbinlc it Avould be better if new works of this class were sanctioned 
as minor works. Provincial or Imperial, as the case may he. This would not 
necessarily affect the management of the Avorks when completed, as there are 
several instances of important minor Avorks remaining under the management 
of the Deputy Commissioner. The Eirozptu* Canals cannot be regarded as an 
instance of successful district irrigation work ; for, as affeady shown, they are 
not district works at all, but AA orks, made by a combination of private individnalSj- 
wbicb have received some financial assistance from the District Board, and over 

Pakt II . e S 
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tlio niauageinonh of wliich ilio Deputy Commls«ionor os'*H-<.UH>y6 cx-ojftcio certain 
powers of control. Wo liavo lioard of oth(3r eases in wliicli oombinationK of 
landowners to carry out irrigation or agrioultural_ works have rccoivd 
financial assistance or cnoourageniont from tlic District Board. Wo liavcao 
ohjection to urge against such a practice, which may often he very cominentl' 

able so long as vested interests are not allowed to grow tij) to cause future 
embarrassment to Government But there is a great dilfcrencc between occa- 
sional grants-in-aid to local assoeintions wbieb involve no furtlior liabilities, and 
the raising of district loans for the consirnction of irrigation works to bo 
worked as commercial undertakings. 

62. Private irrigation worlcs. luuwJation Canals. — X’rivafe irrigation 
works in the Punjab other than wells may bo divid<;d info two classes: private 
inundation canals, such as are still to be found in tlio valleys of the great rivers; 
and private worlcs for the utilization and di.strilmtion of bill-streams. Works 
of the former class have generally been constrneted in the fimt instance by 
wealthy and infinontial riverain landowners, "wbo may have received a grant of 
land from Government on the nndomfanding that u canal would be made. 
Where the landomrcr has acted fairly and generously hy his tenants, and where 
there Avero no engineering diflicnltios to he encountered, these canals have for a 
time worked satisfactorily. Under snoh conditions, we recognize thatthcrc may be 
distinct adA'antages in their control by their oAvners ; and that tlio cultivatoi-s may 
prefer the easier or more clastic regime of one of their own nationality, to the 
more rigid rules of the British GoA'crnmcnt. But it has been found that the 
system lacks continuity : on the death of the original oAvner liis property may 
become sub-dividocl ; tlicrcis then divided control Avbicb is often furtlicr AA'cak- 
enod by family quarrels ; the land may change liands ; ncAV ownons may act 
tyrannically toAvards the tenants ; and frequent changes in the course of.thc riA'cr 
may necessitate the reconstruction of ])arts of the Avorks. Sooner or later ^ Goa'- 
ernment is asked to take OA^or the Avork, and it (ivcntually Ijoeomcs ahsorhed in one 
of the Government systems. The only importajit prhmtc inundation canals 
Avhioli arc uoav Avorkiug cfrocth'’cly, are those in the Shahpur district, scA'cral of 
which arc at present satisfactorily managed by tlicir oAvnci's. "Wo consider that 
Government should not olfor any obstruction to the construction of inundation 
canals by pmato landowners in their oAA'n lands, and under suitable conditions, 
the main object of AA'hich AA^oald be to proA'ont the groAvlli of A'cslcd interests 
which might seriously liampor the iuti’oduction by GoA'ernment of a more ex- 
tensive and efficient scheme of irrigation. Experience, ho\A’ovcr, sliou's that 
sooner or later Government Avill haAm to assume charge of suoh AVorks ; and wo 
think that it will generally he bettor to undertake them as GoA’ornnicnt Avorks 
from the beginning, on as extensWo a scale as may he practicable, and as part 
of a well-considered scheme. ^ — 

63. Private irrigation loorJcs in hill districts . — The ease of prWato iiriga* 
tion works in the montane and suh-montane districts, for the utilization of hill- 
streams, is very different. The maintenance of these works and the proper 
distribution of the supply is a much simpler question than on inundation 
canals, and the people have been thoroughly accustomed during many genera- 
tions to theiiymanagement. We have had interesting evidence regarding works 
of this class in' the Peshawar and Dera Ismail Khan districts. TIio people are 
themselves very willing, and even eager, to improve and extend these Avorks, 
and to take loans from Government for the purpose. Their collective protective 
value is considerable ; and we think that Government should be prepared not 
only to assist with takavi advances, but also to give liberal gi‘ants-in-aia 
towards any improAmment which will have the effect of increasing the pro- 
tected and revenue-paying area, or to guarantee the OAAmers for a long term 
against an enhancement of assessment. Departmental advice and assistance may 
also be required, when a work of more -than ordinary importance is proposed, 
and should be freely given. But it should never be contemplated to bring these 
AAmrks under departmental management. They are essentially private worfe 
. Avbicli the people can manage themselvos under their simple system of self- 
government, any disputes or difficulties that may arise being ref eri’ed to the 
Civil officers. In order that ' suoh disputes may be dealt with satisfactorily , 
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rights in w^ater should bd as carcrully recorded at' settlement ils rights in 
land. "Wo have beon told of one frontier district which has come under 
rcgiilar settlement, iti which it is said that no such record, exists. The 
works wliioh appear to bo most required arc long low dams across the beds ■ of 
the streams as they debouch from the, hills, so as to form, not storage reservoirs, 
but distributary basins by which the Hood waters can he drawn off into a 
indiating sjxtem of distributaries. There is ai)parently scope for small works of 
the same kind in the TJmballa, Hoshiarpur, Jhclum, and Gujorat districts. 

G-l. Area irrigated- Jjy ]}Hcale irrigation worlds other than loells . — ^The 
collective importance of private irrigation works, other than weUs, is indicated 
by the fact that during the famine year of 1899-1900 they irrigated 989,000 
acres, or nearly 9 per cent, of the total area of irrigation in the province &om 
all sources, including wells. Wo have not found it possible to distribute this 
area correctly between the various classes of works, but the following distribu- 
tion is apj)roximately correct ; — 

Acres. 

District Irrigation works ....... 116,000 

Inundation canals ........ 90,000 

Hill slrcaniB, jbils, etc. ....... 783,000 

In the three districts, Kaugra, Peshawar, and Bannu, 186,000 acres were 
in'igated by private canals. 

65. Bogatig and legislation. — Wc think that it is in principle inexpe- 
dient to IcA’j' royalty on water in any tinct in which the stajilc crops ai-e insecure 
in the absence of irrigation ; and that, if such a charge is thought advisable in 
order to keep alive the right of Government in its neater, the rate should be 
nominal. It is obviously to the advantage of Government and the people to 
have the water utilized for protective purposes. In the Punjab we under- 
stand that no charge is made except in the Shahpur and Pirozpur districts, and 
that in both of these districts the charge is a nominal one of a few annas per acre. 
Wc may add that the construction, extension, and management of private 
canals is attended "with many difficulties which can only be satisfactorily removed 
by legislation. We will not refer to them more particularly, as we under- 
stand that a Miilor Canals Bill, Avhich has been devised to meet all the require- 
ments of the case, is now imdcr the consideration of the Local Government. 

66. IFells.—lu the first section of this chapter (paragraj)h 3) we have 
divided the province into tlucc distinct tracts ; the importance of well-irriga- 
tion in the agricultural economy of each tract during the famine year of 
1899-1900 is shown below : — 



Irrignlion fioin 

Irrigation from 

Percentage 


all sonrccs in 

wells. 

of well- 


lSOO-1900. 

IS99-1000. 

i 

irrigation. 


Acres. 

Acres. 

- 


1,330,000 

1,022,000 

77 


2,903,000 

906,000 

31 

» C 

5,308,000 

2,227,000 

42 

Total . 

9,536,000 

4,155,000 

44 

1 


The figures in Tract A do not include the Simla and Kangra districts, 
in which there is no well-imgation. In the three hill districts in this tract, 
Xohat, Bannu, and Hazara, the well-irrigation is also inconsiderable, amount- 
ing to little over 3 per cent, of the total irrigated area ; and if th^e are 
excluded, the percentage for the rejnaining districts, EaAvalpindi, Hoshiarpur, 
Sialkot, and JuUimdui', is 91. In the last two districts there is practically no 
iirigation except from .wells. . The figures for ITact B are affected by .the 
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recont extensions of irrigation from the Ghenab Canal into the Jhang Bar. If 
this district be excluded, the percentage for Tract B becomes IT. In 
Muzaifargarh only 14 per cent of the irrigated area is by Tvells. Well-irriga- 
tion is general throughout Tract 0. In Jhelum practicaUy the whole, in 
ITmbaTla 77 per cent., and in Hissar only 4- per cent, of the irrigated area is 
under wells. In Peshawar and Pirozpur the percentages are 18 arid 22, 
respectively. In all other districts from one quarter to three quarters of the 
irrigation is from weUs. 

67. Brogress in loeli construction durmg the past ten years . — The following 
statement shows the progr ess made in the construction of wells during the last 
decade: — 



NCMBEB of ■WELLS 

IN USE. 

Area of crops 
matured by 
well-irri- 
gation. 

Ayekage ABEA of CBOPB 
JIATOEED PEB WELL IN 

Yeae. 

Masonry. 

Temporary. 

Total. 

Normal year, 
1891-92. 

Famine year, 
1899-1900. 

1889-90 

219,940 

42,660 

262,600 

3,959^427 



1890-91 

222,217 

40,716 

262,933 

3,822,323 


• • • 

1891-92 

232,644 

40,254 

272,898 

3,695,883 

14 

> • « • 

1892-93 

232,768 

38,156 

270,924 

3,428,768 

* • • 

• * # 

1893-94 

243,377 

248,385 

35,561 

278,938 

277,863 

3,449,672 

• » • 


189-1-95 

29,473 

3,072,220 


• • • 

1895-96 , 

253,187 

34,143 

287,280 

3,780,789 

• • * 

• • • 

1896-97 

258,852 

46,697 

305,549 

4,006,984 


• • • 

1897-98 

262,358 

39,288 

301,646 

8,970,518 

• • « 

• • • 

1898-99 

266,519 

42,857 

808,876 

848,710 

8,956,902 


• • f 

1899-1900 . 

274,851 

73,859 

4,154,598 

... 

12 

Increase or decrease 
as Qompaved with 

-454,911 

+ 31,199 

+ 86,110 

+ 195,171 

• k • 


1889-90. 


1 






Substantial progress has been made in the construction of masonry wells- 
Their number has increased from 219,940 in 1889-90 to 274,861 in 1899-1900, 
or at the average rate of 6,491 per annum. Temporary or unsteined wells have 
also increased from 42,660 to 73,869 ; but almost the whole of the increase of 
31,199 in wells of tliis class occurred during the famine year of 1899-1900, the- 
last year of the decade. The area imgated from wells varies from three. million 
acres in years of good winter rainfall to over four million in dry years. The 
four districts of Sialkot, Jullundur, Amritsar, and Gujranwala, account for 
nearly onc-tliird of the whole area. Comparing the two diy years of 1889-90 ' 
and 1899-1900, it is remarkable to find that in spite of an increase of 25 per 
cent, in the number of masonry wells, and of the large increase in temporary 
wells, the well-irrigated area has only risen from 3,059,427 to ^ 4,164,598 acres 
or by 5 per cent. This is due to the fact that in the eleven districts noted on 
the next page there has been an actxral decrease of 14*0 per cent, in tho^ total 
well-irrigated area, although there has been an increase of 22‘0 per cent, in the 
number of masonry wells. If these eleven districts, only two of which (Jhelum 
and Gujerat) can *bc regarded as inadequately protected^ against famine, be 
excluded from consideration, we find that in the remaining, districts of the 
province there has been an increase of 30,574 or 27'9 per cent, in the 
number of ma'^onry wells, and of 513,538 acres or 30'6 per cent, in the well- 
irrigatal area, so that the extension of the latter has been more than propor- 
tional to the increase in the former. The greatest increase has been inHoshiar- 
pur where masonry wells have increased by 57 per cent., temporary wells by 
109 per cent., and the area irrigated has been doubled. It is satisfactory to 
note that the area irrigated ])y wells of all kinds in the six plains districts of the 
1) ellii Division — the most inscciuc portion of the province— during tlic famine 
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yfeav of 1899-1900, slioxved an inci'case of" 57 per cent, over tlie area of the 
prcvions dry year. This increase is due to an increase of 9,662 or 36*9 per 
cent, in tho nnmher of masonry wells, and to an increase of 23, ISit or 358 per 
cent, in tho number of temporary wells. Hissar shares in the increase, showing 
993 niasoniY wells at the end of the decade against '66*1 at the beginning ; hut 
there is not much scope for the construction of wells in this district, as the 
water is too far below the surface to make well-irrigation profitable.. 

68. Temporarij -Temporary or nnsteined wells, though numerous in 
certain districts, appear to play an insignificant part in the general protection 
of tho province. They are said to irrigate on an average not more than one 
acre a piece, or little more than one per cent, of the whole well area in an 
ordinary year, and two per cent, in a. dry year. The only districts in wluch 
they are at all numerous are Gurgaon, Umhalla, Hoshiarpiu’, Multan, and 
Gurdaspur, which between them account for 46,000 or 60 per cent, of the total 
number in use in 1899-1900. The mmiher of temporary wells increases in a 
year of drougld., when they arc dug and used for one or two seasons, hut 
many of them are siibsequently abandoned when years of normal rainfall ocour. 
Thus it is found that there were 42,000 wells of this class in the year 1889-90 ; 
during tho succeeding wet yearn the number gradually decreased to 29,478 
in 1894-95 ; and in the following dry years it gradually rose again to 42,367 
in 1898-99, which was increased in the following or famine year to 73,869. 


69. Distriefs in which the well-irrigated area has not increased . — The 
eleven districts in wliich an increase in the nmnher of wells has been accom- 
panied by an actual decrease in the well-irrigated area are given below : — 


DtBTnicTs. 

Pereentage 
of iDcreafe iu 
nnmber 
of TTells. 

Percentage of 
decrease in 
well-irrigated 
area. 

Montgomery 

• ♦ 

• • 




ft 

24-1 

1*8 

Dom Gliazi Klian . 

« « 

• • 




• 

80-0 

2-6 

Jhelum 

« • 

• • 

• 



ft 

4-1 

4-0 

Sialkot 

• 4 

• 





17-1 

5-8 

Peshawar 

« • 

• • 





18-0 

7-8 

Gujerat 

« « 

« • 





19-8 

8-7 

Muzaffargarh 

• 

< • 





19-8 

11-2 

Laliore 

f « 






17-0 

13-6 

Shahpnr 

• « 

• • 




• 

12-8 

14-8 

Gujranwala . 

• « 






4'5 

27-5 

Jhang . 


• • 





22-1 

28*5 


All these eleven districts are traversed or hounded by one or more of the 
four rivers, the Indus, the Jlielmn, the Ohenah, and the Kavi; and it has been 
suggested that the decrease in the well area in many, if not in all, is attributable 
to the low state of the rivers, or to the absence of heavy spills, which not only 
reduced the spring level in the vicinity of the wells, but also rendered necessary a 
larger number of waterings, owing to the comparatively dry condition of the soil. 
This explanation is.probably correct ; but in the absence of separate statistics 
regarding the wells affected by floods, it is impossible to form any reliable 
conclusions on the question. It appears to us improbable that, as has also been 
suo-o-ested, the greater quantities of water which have been abstracted from the 
Ran and Ohenab, during the last few years, by the Bari Doab and Ohenab 
Canals, can have contributed appreciably to this effect. 'I'he local officei-s con- 
sider that the great decrease in the well-irrigated area in Gujranwala and Jhang 
is attributable as much to the effect of colonizing operations in the Ohenab area 
in attracting labourers from the riverain lands, as to diminution in the floods. 
It is not easy to say to what extent each cause has contribute d to the decrease. 
With the retmai of the usual high floods in the rivers and of labom’ers to the 
riverain tracts,— of which there are ak-eady signs,— conditions may soon change 
for the better.; but the fact that the well cultivation in the valleys is so -much 
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affected by the fluctuations to which the viyer supply is liable, emphasizes the 
necessity, to which we have already referred, of improving the means' of irriga- 
tion in these tracts. 

70. Extension of rcell-irrigation . — In Chapter Y of this report the general 

considerations affecting the problem of protection by well-hrigation have been 
stated, and we have now to consider their application to the Punjab. We do 
not regard the extension of well-irrigation of urgent importance as a direct 
protection against famine in this province. But there are not inconsiderable 
areas in which the need for fm-ther protection exists ; and, since everything that 
conduces to the general jirosperity of the cultivator, and enhances the value of 
his crops in ordinary years, renders him better able to bear the pinch of scarcity 
and less likely to be driven to Government for relief in time of famine, all aid 
that can legitimately be given to the extension of weUs.should tmdoubtedly be 
given, even at some cost to Government. But, except in cases which we shall 
presently specify, we doubt whether the need for protection by wells is so ^’eat 
in any part of the province as to justify its provision at any considerable sacri: 
flee of the public revenues- 'I'he general question of the form in which assist- 
ance or encouragement should be given in the construction of weUs isalso 
discussed in Chapter Y. Here we shall merely endeavom* to indicate what 
appear to us to be the actual requirements of the province with regard to 
their extension. , , ■ ‘ 

71. Wells m tracts A ctnd JS.— Por the well-irrigating’ districts in Tmct A 
we do not think tliat anj’^ special measures are required. The profits of well 
cultivation in these districts have hitherto formed a sujficient inducement to 
landowners to construct wells ; and the rate of recent progress indicates that 
private enterprise requires little assistance in the matter from the State, beyond 
that which is afforded by the rules for land improvement loans. Where exten- 
sion is hampered, as in the Jullundur district, by the smallness or scattered 
character of the holdings, something might perhaps be done to facilitate the 
combinations of small owners or the exchange of plots of land ; but we can only 
call attention to the subject, without making any definite suggestions. New 
wells can also be constructed noth advantage in those parts of Tract B in which 
the cultivation depends entirely on river spills, and which cannot be com- 
manded by existing or proposed inundation canals. Experience shows tlmt 
cultivators will not take to weU cultivation even when the spring level is within 
15 feet of the surface, if they can get inundation canals, on. which the 
profits of cultivation are much higher. But it is of great importance tliat the 
raht crops on inundation canals should be protected by supplementary wells 
against failm'e of the late supply or of the cold weather rains. We . imdei-stand 
that in the new colonies on the Sidlmai and Lower Soliag and Para Canals 
it was a condition of entry that a certain number of these wells should be made 
in each village, but that the obligation has been very imperfectly fulfilled. 
A similar condition would appear advisable whenever extensions of inundation 
canals arc made ; and the construction of supplementary wells should be en- 
couraged in aU tracts at present irrigated by such canals in which they arc not 
at present up to the level of requirements. 

7 2. Wells in Traci C , — The policy to be adopted in the insecure Tract C will 
varj* very much in diffci’ent parts. There are some districts or portions of 
di.stVicts in this tract which arc now fully protected against famine, and the 
general conditions in which arc similar to those in Tract A. In such areas no 
special measures arc required. Tlicrc arc other areas, as in pari of the Hissar 
district, wliere the depth of tlic spring level below ground surface is so great that 
there is little likcliliood of wells ever being worked, even if constructed at a 
prohibitive cost at the expense of Government. There arc some districts in 
which it is proposed to encourage or enforce the gradual substitution of well for 
canal irrigation, oAving to the rise in the spring level ivhich has rasulted from 
the latter. In whatever manner such a policy, may be carried out, we think that 
it will be faciiitatal, with groat benefit to the Government, the people, and the 
countrv', if liberal a.s>istancc is afforded in the construction of such new wells as 
may be ncccsfary, even should tbi.s involve some final expenditure or loss of reve- 
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nue.^ An extension of ‘U’ell cultivation is veiy desirable in the .two insecure 
districts of Gujerat and Jholnni. ' It is understood that in portions of the fornik’ 
district the sppng level is so deep that, as in the Hissar district, -wells could not 
be used for irrigation even in a famine year. But v,^e observe that 465 temporaiT 
•n’;ells Tvero made in this district in 1899-1900, and if these were of any use the 
owners might be assisted to make them permanent. There was an increase of 
nearly 15 per cent, in the number of permanent Avells in this district during the 
decade, and further extensions may be possible, if actively encouraged. .Similar 
encoiiragcment may be recommended in the Jhelum district in which wells are 
practically the only existing means of irrigation, and in wliich the cultivation 
appears to be very insecure. Some wells in Bind Badan Khan are said to be 
brackish, but it may be possible to tap sweet water at a lower level. We have 
already referred to the immense number of temporary wells made in thelJmballa 
district, and in other districts of the Delhi Di-vdsion,' dining the'late famine j and 
there appeai-s to bo room for a considerable increase in the number of permanent 
wells in these districts. Finally, we consider that in districts which are. noto- 
riously insecure, such as Gurgaon, Rohtak, and Dellu, Government should be 
prepared to give substantial gmnts-in-aid towards the construction of wellfe in 
places where the spring level is not too deep for them to be worked -ndth some 
small margin of profit, but where the margin is so small, and the difficulties or 
cost of construction so great, that private enterprise cannot be expected to come 
forward rvithout such assistance. "Wo understand that the water-supply of many 
wells in Hissar is precarious owing to the fact that the weUs rest on an impervioiB 
stratum of hard clay, but that when this has been pierced an unfailing supply 
is reached. When this stratum is tliick the ifillagers are unable to got through 
it with their simple appliances, and expert assistance might be usefully afforded 
in making borings. As a general rule, however, the construction of wells in the 
Punjab appears to be a simple matter, ivhich the people are quite able to carry 
out without professional assistance. 


73. Qliaracler of the cultivators to be considered . — We make these recom- 
mendations subject to the general condition that, before Government assistance 
is given in the construction of private irrigation works, regard must be paid to 
the character or class of the cultivator ; to the facilities that have been held out 
to him in the past ; and to the question whether any increase in these facilities 
will materially stimulate the constniction of such works. The success of well 
cultivation, in tracts -u'herc the profits must in any case be small, depends so 
much on good husbandly' or the capacity and industiy of the cultivator, that this 
must always be a determining factor when State aid is proposed for private pro- 
tective works. 

{v). — Famine loorhs and ^programmes. 


74. Felief ioorlis exeevted dtiring famines of 1897 and 1899 . — The Famine 
Commission of 1898 reported that out of 19^ lakhs spent on relief works in the 
Piinjab during the famine of 1896-97, over 11 lakbs were spent on irrigation 
works, 6 lakhs on village tanks and other miscellaneous works of very small 
protective value, and nearly 2i laklis on the construction of roads and collection- 
of kankar for metalhng.’ Tbe actual value of the work done on irrigation 
works, which has been debited to the works concerned, was estimated at 
Es. 4,41,029. The principal of these works were the Ghaggar _ Canals, which 
have been completed ; and the excavation of a portion of the main line- of the 
Jlielum Canal, which was taken up in advance of the regular commencement 
of that work. All other irrigation works on which relief labour was employed 
were also completed. During the famine of 1899-1900 relief operations were on 
a considerable scale only in the .Thelum, Lahore, Gurgaon, Eohtak, and Hissar 
districts, and there was not the same scope for the employment of labour on 
irrigation works. The distribution of expenditm’e was as below ; — 


Irrigation rrorlcB . 

Village tnntB . _ . • _ ■ ■ 

Hoods and collection of metalling 
Earthwork on railways 
Misoellaneous .works ... . 


6,96,695 
. , . 2r, 61,889 

4,42,279 

. . 1,86,682 
.... - .46.176_ 


' -T6rA:- . , ■ ’40^1,1S1: . 
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■The; Jalalpur' Inundation Canal was couimended in tlio Jlielum district, and 
gaw employment tori-elief labourers from Pebraary t'o August 1900, when the 
works were closed. ■ We -bave recommended (paragraph 63) that this canal', 
be completed as a .protecth^e work. In the Lahore district, a. ‘small inundation 
canal talking off; from the right bank of the Bavi' waS carried out by the District 
Board, and Bs. 20,000 were spent on excavation. The channel W'as completed 
and the-canaiwas opened on the 29th July 1900, but a record flood occurred in 
the- Eavi in the following month which, eroded the right bank and outflanked- 
the ^regulator. • The work had not been properly designed, and will have to be- 
entirely reconstructed i£ it is to .have any protective value. The District Boards, 
are luiable to risk more money on it, but the whole tract coiicemed' should be-, 
properly surveyed by the Irrigation Department ; and^ if a supply can he assured 
to. a ^properly ‘aligned canal, it should be undertaken as ’a provincial work, or 
held in reserve for execution on the next occurrence of famine in this unpro- 
tected part of the Lahore district. An attempt -was made to draft labour from 
the Hissar district to'the Jhelum Canal works, over 200 miles distant. The 
diflSculties must have been great in any case, but the outbreak of cholera oh the' 
works deprived the experiment of .all chance of success. In the Hissar district 
itself theonly irrigation work that could be proposed was a by wash channel near 
the head-works of the Ghaggar Canals (a work of very small protective value), , 
and an irrigation cut from the Ghaggar which has since been completed. In 
this and the Bohtak district— the only districts m which relief operations,', 
were required on a large scale — the main form of work was the excavation, , 
in drainage lines, of large tanks intended to hold water for cattle, though a; 
certain amount of lift irrigation would be possible in the event of their filling. ' 
These tanks were of great size, with capacity of about ten million cubic ffeet, 
and w'ere designed togive employment for 6,000 labourers, though ‘in. some- cases 
as many as'12,000 were employed. It is generally admitted that, as regards 
diseipline and management of relief labour, there is no better form-of work than, 
this, but the utility of the tanks is very doubtful, The Chief Engineer has 
stated that before any site' was finally selected six or eight trial pits from 13 to 
20 feet deep -v’^ere made, so. as to determine the depth to which thO tank thoiild 
be excavated and to make sure of the water-holding conditions of the' soil;, hut it 1 
is said that none of these tanks wCi'e holding water after the rains of 1901. They' 
'may possibly be more retentive in time as they become puddled with the silt . 
that may be brought in during seasons of heavy rainfall, or by periodicalfilliugs- 
fi’om the canals when these are possible. Some of the tanks were not com- ; 
pleted, butit is of course unnecessary to complete them ; works of this -kind . 
can be left unfinished at any stage of progress when it is no longer necessary to 
employ labour. In the Gurgaon district relief labour was employed- mainly, on. 
raising and repairing some of the embankments referred to in paragraph 69, 
and on the earthwork .of the proposed .Delhi- Agra Chord Eailway. . 

Provincial programmes- of relief loorks. The three south-eastern . 
districts . — "We have examined the Punjab, revised Programme of Eelief Works 
for 190Q-01-7-a bulky volume containing detailed programmes for 18 districts; 
that is, for all the districts of the province excepting Peshawar, Kohat, Simla, 
Sialkot, JuUundur, Ludhiana, Shahpur, Jhang, Multan, Dera Ghazi Khan, and 
M-uzajffargarh. The following details will give an. idea of the present, character, 
of the' programme for- the three districts in which relief is most likely to he , 
required v — • ■ 


' ' - * ' 1- 

Fopulntion. 
-in , 

thousands. 

K'hmbee op wo^ks. 


.. .- District.. 

Public 
,- works. 

r • 

Large 

- 

Village 

works.-. 

- Public 
I'norkB. 

.Largo 
timks.' . 

Village 

works. 

a. 

Hissar 

77,6 

9 

. 29 

. 410 

. 10,694 

151;420; 

.' ,9,887 

Bohtak 

. 590 

. 20 

7. 

80 . 

14,818 

84, 500; 

. 8,701 

Gurgaon . • . 

1 • . 

669 ; 

• . f 

61- 

' 

8 

140' 

■ 

- 4-8,142'. 

'■48;500' 

'.'.^,257 


AmpngVpublic works. is-included the silt clearance of canal distributaries, 
on which- employment is to be found for 400 people for six months, This is an 







impossible form of relief work, unci we do not know wiiy it was cutcjred m ,4hc 
pi-ogrammo. Silt tdcuranccs oim only be carried out when water is not running 
in ibo cliunnols, or during intervals of 15 or 20 days at tlio utmost. I’wo other 
xiseful canal works arc proposed, but they would only employ 216 jjcoplci for the 
period assumed. I'hc remaining live public works'arc road M'orks. The large 
tanks are of the type already referred to, and some of them wore begun ' during 
Ihe late famine. About six have been pronded in each tahsil, and they would 
be under the mam.gement of the Public Works Depai-tment, forming the 
backbone of the relief system of the district. The Tillage works ' are in all 
cases the enlargement of village tanks. Sixteen of the jiublio works in - the 
Rohtak district are road works, and three of them are useful canal drainage 
works, on which over 2,000 relief labouroi-s can be very usefully employed during 
six months. 'I'ho two remaining works arc of a ])c’tty character. Tlie large 
tanks and village works are of the same kind as in thc*Hissar ^strict. The 20 
public works in the Gurgaon district comprise 12 road works and 8 works on 
hatnls'. The latter will em])loy 12,660 people for six months, arid, as we have 
already shown, are very useful protective woi’ks, however little reliance can be 
placed on them in a year of drought, !^^any more works of the same kind are 
being estimated for, and will no doubt be entered in due course in the pro- 
gramme. If carefully designed, these works will bo of great value to the 
district. The large tanks and village works resemble tJiose in Hissar and 
Rohtak. 

70. £ror/ra Dimes in other ilistricts . — The prograumies of public works in all 
other districts consist almost entirely of road works, including collection of 
metal ; and tlic villagi; works are invariably the construction or enlargement 
of tanks, except in Rannu, whore a few petty bctinh across torrents are proposed. 
The Karnal district ])rogramme includes eight large tanks of the Hissar type, 
three of which were commenced in the last famine. This is the only district, 
besides the three which have just been considered, in which works of this kind 
have been proposed. The iirogmmmcs for the Ivarnal, Hmballa, Rirozpur, and 
Lahore districts, include many dvaiuage or canal improvement works imder the 
Irrigation Doiiartment. The I'irozpnr i»rogn\mmo consists entttely of useful 
works, as, in addition to the works under the Irrigation Department, there is a 
new district canal, which will have a great protective value, and the earthwork 
for the Ludhiana-rirozpur Railway ; but this district is not very liable to 
famine. In the .Ibelum programme iwovision has been made for the proposed 
Kala Canal whieb will apparently be a useful ])rotcctive Avork, but it has not 
yet been cstimatetl for in detail. The Guvdas])nr programme provides for the 
*Ujh Canal, a project of very douhtful A-alue, and the district is practically 
secure against famine. With these exceptions the programmes include no 
works which will he of any serA'icc as protection against famine, however useful 
some of them may he in other respects. The only districts in which there is any 
large Held for the’ extension of protective Avorks arc those in tlio rainless tract ; 
and us has already been explained these distriots ai'o not liable to famine, and 
arc all excluded from tlio programme, Avith the exception of Dcm Ismail Rban, 
though our evidouee shows that in that district also relief Avorks are not likely 
to be required. 'J'lierc is a Ando Held for extonsion of iiTigation, but this is desir* 
able for political reasons, and for the dovclopmcnt of the district, rather than as 
a me;ms of prevoutiug famine. 

77. Trogrammcs not complete . — These programmes cannot bo regarded 
Its complete. Both public aud A'illagc AVorks haA'o been entered in consider- 
able numhom, but the detailed plans and estimates AA'hioli are necessary 
before the former can bo imdortaken, and the local examhiation Avhiob is essen- 
tial if there is to be any security that the labour expended in the latter will not 
1)0 wasted, arc still in progress. There appeared to be some conflict (pteAudence 
-as to the 'time necessary for the completion of those processes 'Avith. the 
ordinary statf ; hut it appears that an additional staff costing about Rs.. 700 
a month Avould ho required in each district to complete the ‘work, dn ..some 
eighteen months or two years; and Ave think that some such staff should he 
appointed, at any rate in each district that can he. oonsidei-ed nt all .liable to 
.severe famine. It seems certain .that, village works 'will injfutm’c; famines - 
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^occupy u uioro important place in the sclicmc'of famiuo relief than they have 
done in the past ; and wo think that t he special stall’ should make such an 
examination of any tract which is liable lo Juinino us wll enable it not only to 
record all suitable sites for village tanks, hut also to make suggestions for other 
kinds of works which may ho of honoAt to the community, such as tlic construction 
of field omhankmonts. We are not sure that no other fom of village work is* 
possible than the onlargomont of tanks, though, as wo have pointed out, this is 
the only form Avhioh is contemplated in the programmes. Whatever further 
preparations, in the shape of levelling and estimating, may he necessary before 
the proiects arc Anally ready for inolusion in the pingramme, miglit he conAned 
to a number of Avorks sufficient to satisfy the jirobable refjuircments of the next 
famine ; but tho opportunity of making a comjileto though cursory survey should 
not bo lost, and the work will not bo throAvn aAvay. There .scorns to be some 
doubt as to tho precise degree in Avliich Civil officers are responsible for tho pre- 
paration and sufficiency of their programmes. Wc consider that they should be 
held primarily responsible for suggesting projects for tho employment of famine 
labour, at auy rate as regards village works and Avorks Avhicli Avould onlinarily 
be undertaken by local bodies. 

78. The programmes as prepared sIioav the nnmher of persons to whom 
each Avork is estimated to atlord omjilojmient for six months. But there is no 
standard from AAdiichto form a judgment how far the number thus provided for 
is sufficient. The cxjicricnce of the last tAvo famines should, in most places, 
afford ample material for such a standard. And avo rccomtucnd that the actual 
number of rclicf-AVork units (one person employed for one day) AAdiich AA'crc 
employed during Avliichovor of these two famiiros Avas tho more severe, diAuded 
by 180 (the number of day.s iu six months) should he shorr’ii bolorv tlie totals for 
each talisil; and that no programmo should he considered sufficient in Avhich the 
numbers proAuded for by sohemes for AA-hich plans and estimates have been sanc- 
tioned, or, in the ease of village Avorks, of Avhich the necessary local oxamination 
has been made, falls nratorially short of tho standard tlrirs proA'ided. 

79. It may also he very advisable to prepare projects for relief labour in 
tracts Avlrioh will not themselves supjrly tho lahoirr, when tiro Avorks are in 
themselves very desirable and relief labour Avill bo available from no great 
distance, or Avhen there is a difficulty iu proAuding suitable ATorks in ueighborrring 
insecure areas. Tho suggestion nrado iir paragr'aplr 57 illustrates orrr meaning. 
So, too, tiro Irrigation Department may often bo able to suggest usefrrl works 
or improvements, desirable birt not necessarily remrmeratrve or protective, Avhich 
could be canied out in famine times by labour im])orted from a moderate 
distance. We endorse the suggestion of the Baminc Commission of 1901 that 
all cruTent Public Works Department schemes, — both irrigation and general — 
AvhicIi are suitable for relief labour, should bo shown in tho programme ; care 
being taken to strike them off as they are completed in the ordinaiy course, 
Avhile new works as sanotioned should he entered AA'heu they arc situated in or 
contiguous to areas iu which relief may be required. 

80. Fossible additions to programmes . — We oauuot suggest many useful 
additions to "the programmes of those districts in which relief AAmrks are most 
likely to be required. We strongly recommend a fuU programme of hands in 
Gurgaon ; and also the preparation of a complete scheme for the improvement 
of the Karnal and Umballa drainages, on which relief lahoiw could very usefully 
be employed when occasion arises. If it is possible to contemplate extensions 

- from the Western Jumna or Sirhind Canal into the Eohtak or Hissar district, if 
only for the utilization of sm’pltis’supxilies in IcJiarif, we think that the lines of 
such extensions might he laid down in advance of any arrangements that can be 
made for providing the supply, Avitli a view to the necessary channels being 
constructed by relief lahoiu’ on similar occasions. This labour might also be. 
usefully employed in constructing channels to connect some of the new tanks, 
and also old village tanks with the canals, so that they may get an occasional 
Ailing’ when water is avahable. We understand that it is the practice to All free . 
of charge as many village “tanks within the canal area . as may require Ailing 
rdmang the seasons of slack demand. ^ It will not he easy to AU large tanks -at a 
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gi'cai (bstauco from the bouudnry of irrigation, and many of tlic tanks in Hissai* 
arc 20 or 25 miles from the tail of the canal ; but some tanks not so far off 
might be partially or wholly tilled occasionally if sujiply channels were available, 
and would form useful esctipcs when heiiAy iniufall ocoim in the upper reaches 
of the canal. Every such filling would benefit the tank, as it would leave a 
deposit, of silt. The channels should be made as large as possible, so as to take 
advantage of short spates. There might be some difficulty in regard to land, but 
probably a right of way for a channel could be obtained without payment. Wo 
think that the programmes should include some channels of this kind, which 
Avill have to be carefully aligned and graded beforehand by the special stafi; 
employed on the comj)letion of the programmes. We understand that there arc 
many abandoned lengths of chanuol on the Western Jumna Canal, loops which 
havo been cut off iu the course of remodelling, and which have been surrendered 
to the villages concerned, but which arc of little value in their present condition. 
The filling in of these channels or levelling down of their banks might some- 
times ho useful as village x^'orks. The Jhelum and Gujerat districts should be 
examined with a ^'iow to the construction of such minor irrigation works as may 
be feasible, and if these arc not likely to be rdmunerativethey may nevertheless 
be included in tbc programmes of famine relief works. W’'c are conscious that 
tbese suggestions are not very far-reaobing or helpful, and that iu putting them 
forward wo arc indicating the nari-owncss rather than the width of the field for 
useful relief works in these districts. Wo may, however, ])omt out that, if the 
Lower Bari Eoah Canal be sanctioned, there wiU be for eight or ten years ample 
employment for relief laboiw on tbc excavation of its main line. The works 
will be within 100 miles by rail of the heart of the Hissar district, or less than 
half the distance to the Jliclum Canal; and there is no doubt that they will 
attract a great deal of labom even in ordinary year's. If any canals are made 
on the left bank of the river the works will be even more accessible for the 
Hissar labom-cr. It would hardly be ncccssjiry to open relief works to 
be conducted ou famine relief principles, or to do more than reseiwe certain 
sections of the work for laboiu'ci's from famine districts, who would he given 
work on the ordinary system of pett^' contract or unlimitetl piece work, vrith 
which the Punjab labourers are very familiar. Work on snob terms would 
attract the grciitcr part of the able-bodied population, and it would only be 
necessary to open tank works for the residue. As long as these canals are in 
progress* the problem of relief works in Hissar will bo mitch simidified. 
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, Section I.— INTRO DTJOTORY. • 

81. Divisions qf the Dresidenoy to he considered. — 'J’lic Ronibaj- Presidency 

■ ihay; I'or the purposes of our inquiry, he divided into four parts, in oacli of wliicli 
tlio'irrigation prohlom presents itsolf under an entirely different aspect. These 
parts are goograpliioally distinct, and are generally known by distinctive names, 
as below ■' 

(i) Sind, or tbc delta of the Indus ; 

(ii) Gujeratj comprising the districts of Alnnedabnd, Kaira, Paneb 

Mahals, Broach, and Surat ; 

(iii) The Deccan and Carnatic ; the former comprising the six districts of 

Khandesh, Nasik, Alnnadnagar, Sholapur, Poona, and Satara ; and 
the latter the districts of Bijapur, Bclgaum, and Dhaiavar. It will 
bo convenient, however, to consider these nine districts together 
under the general name of the Deccan. 

(iv) The Konkan, or four Southern Coast districts, Tliatia, Kolaha, Ratnu- 

giri, and parts of Kanai-a below the Ghats. 

• 82. The fourth or Konkan may he very hriotly dismissed. It consists of an 
intensely rugged strip of country lying hetaveen the Western Ghats and the sea. 
It is intersected by numerous creeks and tidal rivers with their tributary 
streams. The country between these comprises a few open valleys and hats, 
-but is mostly out ixj) by rough steep hills, many of them forest clad, or nidely 
‘ cultivated Avith the inferior hill millets, or reserved for pasture and the growth 
of rah, the term used for the bnishwood and loppings which arc spread and 
burnt, according to the methods of tillage in vogue, upon the seed beds in which 

■ seedlings of rice are reared-prior to transplantation. Over the flats and valleys, 
and in terraces along the beds of the streams, rice is thus cultivated with the aid 
of the local rainfall which varies considerably, but rarely or never totally fails. 
Some valuable garden cultivation is carried on by means of wells in the 
districts • of Tliana and Kolaba, but there is no other form of artificial 
irrigation. The abundance and regularity of the rainlaU is siioh that measures 
for husbanding or storing it are wholly imnecessary. Although occasionally tbc 
fall is so deficient as to cause considerable shortage in the crops, nothing like real 
famine has ever occurred. In recent years of extremely short rainfall, the small 
amount of distress which occuiTcd was easily coped with by the opening of a few 
insignificant local works, which indeed were most sj)aringly resorted to by the 
people for whose relief they were intended. We have not thought it necessary 
to call for any specific evidence, and none has been offered, regarding the 
possibility of increasing irrigation in this tract. It is possible that the damming 
up of the hill-streams might be useful in places for the promotion of ?'ahi cul- 
tivation; the rice crops might be rendered a degree more secure by the con- 
struction of small tanks ; and valuable garden cultivation might no doubt be 
extended by the multiplication of wells in Thana and Kolaba. But the develop- 
•ment of these or similar measures can be safely left to private enterprise, with 
the aid of such eneouragement on the part of the State as it may be deemed 
advisable to give, upon the lines suggested in Chapters V and VI of this report, 
to a traet which has nothing to fear from famine. 

The remaining three tracts differ so much in character and are geographically 
so distinct that it will be convenient to consider each separately, under the five 
headings prescribed in our terms of reference. 


Section II. — SIND. 

(i ). — Local conditions ; use and vahie of irrigation. 

83. General- conditions. — The conditions in Sind correspond closely with 
those which distinguish what we have called the rainless tract in the Punjab, of 
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wliicli tins pi'orinco is geograpbically a continnatidn.- The only difference is- 
that the rainfall is oven less than in the Punjab districts, and that cultivation:-, 
without iiTigation is even less possible. There is population only whore there 
are the means oC irrigation, and the main source of irrigation, the’river Indus, 
is unfailing. In such a ])rovince there is no danger of famine, although under ■ 
pressure of famine, numbers may crowd in from adjacent territories— from- 
Khelat, Itajputana, and Cutch — for employment on the annual clearances of 
the canals, or on the w.orks of e.vtcnsion and improvement that may be in progress. . . 
The argument for such extensions is, as in the case of the rainless traot in the 
Punjab, that they tend to increase the wealth and annual food-supply of the 
eountiy, and to attract population from more congested or less favoured dis-' 
tricts, and also that irrigation works of the kind suited to the country are almost ; 
certain to be productive, audio yield a high return on the oapitar outlay.' , 
Nowhere is the utility of irrigation more marked in increasing the produce of . 
the land ; for without it cultivation is impossible, while with it excellent crops 
can be raised in most ]iart.s of the province. 

8-t. Dependence of ciiliivation on irrigation, — The extent to which the., 
cultivation in : Sind depends on irrigation, and to which, the irrigated area .! 
depends on the condition of the river supi)ly, is shown by the following'- 
figures: — ' . " 


1 

Kind of cnltivalion. j 

j 

1895‘9C. 

1 • 

j I897-P8. 

1899-1900. 

1 

1 

Acres. 

1. • • 
Acres, 

1 

Acres. 

Canal irrigated ...... 

Tvrico orojipcd area ..... 

Irrigated from other sources .... 

DoiK'ndcnt on rainfall 


! 2.784., 107 
, 26-2,119 

183,617' 
884,858' 

2,493,028 
215,474- 
15i;4]9 ' 
186,567 

Total area cropped 

2,787,066 

1 4,064,601 

2,996,488 


1895-96 was a very xmfavourable year for all kinds of cultivation, while 
1897-95 was the most favourable year on record. In an average year a net area of 
about 3,100,000 acres is \mder crops, and of this about 2u0,000 acres are double 
cropped. The canal irrigated area is, as might be expected, subject to less fluctua- 
tions than tliat of the immdation canals in the Punjab ; but the difference between, 
a bad. and good year may nevertheless exceed 800,000 acres, and if cultivation.; 
of all kinds is considered, the difference is nearly 1,300,000 acres. The net 
revenue earned by the canals in 1895-96 fell short of that for 1897-98 by 
Ps. 29,35,290, and it may be assumed that the difference in the value of the 
crops raised was not less -than 2-1 crorcs of ru])ees. 

85. Proportion of total area of the province toliich is commanded by the 
cantth.—Thc total area of the province is, in round numbers, 30 million acres, • 
of which 14 millions are returned as cvxltivable, if water were available. The 
occupied area amounts roughly to 8 million acres, of which millions avQjagir 
lands, and the remainder are Government occupied. The area annually culti- 
vated may therefore be taken as about three-eighths of the occupied area. The - 
canals are designed generally to irrigate about one-third of the area-commanded, " - 
and many lands lie fallow for two years ^ out of three. There are, how- 
ever, some lands, especially rice lands which are regularly cultivated -every , 
year ; and there appears to be no reason why a higher proportion than one- ; 
third- of the area commanded should not be cultivated annually, if an- ade- 
quate water-supply were available. Apart from extensions of irrigation withiif 
tho commandod area, there remain about 6 millions of acres .of cultivable land' ■ 
which have not yet been brought under irrigation. We are unable to say what • 

- proportion of this area may be potentially commanded by inundation canalsfrom ■ 
the Indus; but it is said that about l,li8,000 acres. will be brougbt;under' com- 
mand by new works which have been recently sanctioned', and that .708,000'acre9,' 
may he commanded by-nther -u'orks that are proposedV Tliere wiffthen\remalnt 











40 


ovbr 4,000,000 aovos, an unknown portion of wliioli may ovoninnlly kn kroiight 
untlor command. 

80. Foreiijn to.n'itorii.~Y\\(' canal irripiatcfl nroas given in paragraph 81 
refer to Briliah lerrilory only, 'llio ofinals alao irrigate ahwt 75,000 acres 
annually in the Kholai State. Oulsirlo llrilisli lorritovy, there is also Iho Kliair- 
pur State on the loft hank of the Indus, in which fhcro is, hou'cver, nl present 
no irrigation from the Government Canals. 

87. JPopulalion compnred with the ciilfimtcd arcM, — About one quarter of 
the cropped area in Sind is under rice, and half under wheat, millets and 
other cereals, the remainder heing non-cereal crops. The total population of 
the province according to the census of 1001 amounted to 3,211,000, so that 
there is an average of 1 acre of cultivation per head. I'lio province has a sparse 
population of 250 pni-sons per square mile of occujiied area, and the supply of 
labour has always been a dillloulty in Sind. Yet there .seems reason to believe, 
that, so long as new country is not opened xip too rapidly, no great diniculty 
will ho found in colonizing it from Cutch, Gnjerat, the Punjab, Bajputarm, and 
espcoially from among the Biluch trihc-s, on whom the provision of a.ssnrod 
cnltivntion may ho expected to exercise the same tiunquillizing cfTcct that the 
construction of the Swat Biver Canal has exercised over their more turbulent 
noighhours, the Patlinns. 

(?/). — Existhfj State irrir/ntton tcovh. 

88. Extent and (jrototh ofirngntionjromthc State Canals. — All irngation 
works in Sind, with the exception of wells, have hccii constructed or are now 
maintained hy the State. The so-callcd private canals arc merely piivatoly 
owned channels whioU take off from the Slate Canals. The following figures 
show the growth of tho area irrigated hy the Government Canals, and of the 
rovonuo assessed thereon, driring the 20 yoam ending 1800-1000 


Qniiiqdf'nnJnl period. 

Avempo nrM« 
irrtpitril 
tmiinnll;r.* 

’ .^rrrtpr of 

net iipleeicd 
rrrcniio.—’ 



Acres. 

i 11 s; 

1880-81 lo 1884-80 

1885-8G to 1889-90 

1890-91 to 1894-96 
1896-96 to 1899-1900 . 

* « • • • 

« • « • • 

. . . . . 

1,618,800 

1,978,827 

2,858,032 

2,4S4',9.')4. 

86,66,700 

•14,80,817 

55,26,698 

68,84,046 

( 


* Kxcliiilvc r.r twirc cropped nreOR. 


As the averages have been struck on periods of five years, tho effects of 
fluctuations in the conditions of the river have been to a great extent oliminatetl ; 
but so far as can be judged from tho readings of the standard gauge at Bukkur, 
•the conditions tlu’oughout the last two periods wore much less favourable than 
in the first two, and they were especiaUy unfavourable diwing the last of the 
four periods. Were it not for this, the growth of irrigation would have been 
greater than the figures indicate. There has, however, in spite of less favoiu’- 
able conditions, been an increase of over 50 per cent, in the irrigated area during 
the last fifteen years. 

SQ.’ ErodncUve and financial resiiUs. — Most of the canals in Sind are inun- 
dation canals which, like those, in the Punjab, existqd in some form or another 
before they passed under the control of the British Government, and have since , 
been enlarged or extended in a piece-meal fashion as funds could be made 
available. Thus very few of them have capital accounts, and it ^ is difficult 
to form a. correct idea of the productive or financial results attained on the , 
works as a whole. There are, however, 6ve new canals which have, been 
constmoted from loan funds and classed as productive imbHc works : . the . 
Desert, thelJnharwah, the Begari, the Eastern Nara, and the Jamrao Canals, , ; 
tlifr total,. capital outlay on which . to the: end of 1900-01 amounted to 
B.ai 1>^9,29,'7S^1, and the net revenue to Bs. 18,72,912, or 7’6 per cent. The , 
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Jatarao Canal was first bronglit into oJperation during tbe year, and yielded 
a return of per cent., wnile tlie returns on the Unharwah and Begari were 
respectirely 19 and 21 per cent. The average capital cost of these five works, 
per acre annually irrigable, may be taken at about Es. 21 per acre.' Four 
other smaller productive works are under construction. There are moreover 
seven old canals, which are classed as minor works, and for which capital 
accounts have been opened. The capital expenditure on the improverhent of 
these canals to the end of 1900-01 amounted to 40 lakhs, and the net revenue 
during the year, due to improvements, or after deducting the revenue due to old 
irrigation, was equivalent to a return of over 16 per cent, on this outlay.. As 
far as can be judged therefore from those canals which have capital ’ accounts, 
the expenditure has been highly remuncintive. ilany of the canals, however, 
have no capital account, and these irrigate in the aggregate about one-third 
of the total area irrigated by the Sind Canals. The revenue credited to these 
works during 1899-1900 amounted to Es. 20,89,905, and the working expenses 
to Bs. 10,61,970, or a little over 50 per cent, of the gross revenue. The revenue 
due to irrigation throughout the province averages about Es. 2‘2 per acre, while 
the working expenses are at the rate of Bs. 0‘85 per acre. The general con- 
clusion is that the irrigation works in Sind, whether classed as major or minor, 
are even more highly productive than the inundation canals in the Punjab. 

90. JRevciiue credited to canals. — The revenue which is credited to the 
canals is nine-tenths of the land revenue assessed on tbeimgated area. It fluc- 
txiates with the area irrigated and the nature of the crop sown. For the 
irrigation of jagir lands, and of land in foreign territory, a water-rate, known as 
hakaho, is levied. This varies generally from 6 annas to one rupee per acre, but 
an increased rate of one rupeo.oight annas is charged on new extensions into 
Khelat territory. The hakaho is merely a contribution towards the cost of clear- 
ing the channels, and no credit is made to the canals on accoimt of the enhanced 
land revenue. Some of our witnesses have recommended that a credit should 
be given to the canals on this account ; but there are obvious objections to credit- 
ing the canals with a revenue that is not paid to the British Government. A 
pro forma account is, however, kept up, from which it appears that in 1899-1900, 
the revenue credited to the canals on account of irrigation in jagir and foreign 
State lands was Es. 5,79,910 less than would have been received, had the 
irrigation been in British teivitory, the average shortage being about 6 lakhs a 
year. There appears to bo on this account a disposition to avoid extending 
irrigation into jagir and foreign State lands; but, in the case of extensions at 
least, it would seem possible to charge higher hakaho rates than have hitherto 
been levied. 

91. Lift and flow irrigation. — About one-fourth of the irrigation on the 

canals is elfected by lift — a very high percentage, although it appears to he 
gradually diminishing. "We have been much impressed by the small proportion 
which the differences between tlio rates for flow and lift irrigation bear to the 
greater cost to the people of the latter as compared with the former ; and have 
been told in explanation that lift irrigation is better both for the land and the 
people, that the crops are larger and the supply more assured, while flooding and 
excessive irrigation, with their attendant insanitary results, are unkno-wn. Tet 
it is admitted that the people infinitely prefer irrigation by flow to irrigation by 
lift, tliat they desert the latter for the former, and that it is difficult in many 
places to induce them to take up land on which the latter only is available: 
These facts seem to suggest that sufficient allowance may not have been made 
for the additional labour and expense of lifting the water. If it should hereafter 
be found advisable to increase the difference between the two sets of rates, either 
by raising the one or reducing the other, the eS!ect would be to improve the. 
financial prospects of proposed improvements, so far as they depend on the 
substitution of flow for lift irrigation. ; ; 

(in). — Scope for further extensions of State irrigation works. 

92. JSxtensions of existing canals. — It has already been stated that about 
1,118,000 acres ■will be brought under command by new works already sanctioned, 
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: while other , works are proposed which will ihorease ' the commanded area 
■ by 708,000 acres. The sanctioned works are the four new productive works 
.which have been referred to as in progress, and some extensions on the huleli and 
•Eastern Kara systems. The works proposed are extensions of the Sukkur, the 
Ghar, the Western Nara, the Euleli, and the Central Hyderabad Canal systems. 
We have no doubt not only that these extensions are as feasible as they are 
desirable, but also that they do not represent the ultimate limits to which 
;irrigation can be extended while the canals are worked under the present 
system, or as inundation canals. As in the case of the inundation canals in the 
.•Punjab, there is still much to be done in the way of remodelling the canal 
systems in Sind, with the object of economizing water ; largely reducing- the 
labour and expense of clearance, both of the main channels and the village water- 
courses; increasing the proportion of flow to lift irrigation; improving the 
supply and rendering it more certain ; providing irrigation for a larger propor- 
tion of the area at present commanded ; and extending the boundaries of that 
area. It has been shown that the total area of irrigation has been increased by 
over 800,000 acres during the last 15 or 20 years, hut nearly half of this increase 
has occurred on the five productive works on which capital outlay has been 
freely incurred. On other canals progress has been limited by want of funds, 
as the cpst of all improvements, however remunerative, has been met from 
general revenues. Here, as in the Punjab, what appears to be most wanted is 
a remodelling of the system of distribution, and the substitution of carefully 
p,ligned Government channels for long village water-courses. On some canak 
these water-courses are three or four miles in length. The wastefulness of the 
present system is recognized by all irrigation officers; but the policy has been to 
leave things to work on as best they can, and to spend as little money as possible 
on all existing canals. No doubt extensive remodelling of the system of distribu- 
tion must be carried out cautiously and with great discretion. But, however 
jealous the people may be of interference with their long established private 
channels, they feel the great burden of the heavy silt clearances which the 
present system imposes on them ; and the gradual transfer of private channels to 
Government indicates that, in Sind as elsewhere, the people would welcome the 
change, if introduced gradually and with careful regard to their interests. No 
doubt any extensive remodelling will impose heavy charges on Government, 
both in first cost and in subsequent maintenance ; but it has long been recognized 
by irrigation officers that the further Government carries the water the greater 
will be the efficiency and the remunerativeness of an irrigation work. We are 
confident that there is a Avide field for the extension of irrigation in Sind, at a 
comparatively moderate cost, by improving the existing canals, and, more 
especially, by remodelling the distributary channels. 

93. Fossibility of making the canals perennial.— The question’ has however 
been raised whether sometliing more than this may not be done in Sind; and 
whether the time was not now coming for making the existing canals perennial by 
the construction of weirs across the Indus, similar to those which we have already 
recommended in the case of the Sutlej. Sir Evan James, the late Commissioner 
of Sind, referred to this subject, in the last review of the operations on the 
Sind canals which he wrote before leaving the province, and called attention 
to tue possible effect on the canals of the opening of new perennial canals in the 
Punjab. W e need hardly point out that the construction of weirs across the 
shifting bed of the Indus, in its passage through the Sind delta, is quite a different 
thing from putting weirs across its tributary the Sutlej. Not only would the 
cost and difficulties, both of first construction and of subsequent maintenance, 
be immeasurably greater, but the necessity is less urgent. The Indus in Sind 
contains the combined waters of all the Punjab rivers, and is naturally a much 
less uncertain source of supply for inundation canals than any of its tributaries. 
The differences between a bad and a good year are much less marked ; and 
many of the most important canals in Sind— the Sukkur, the Eastern Nara 
systems, and the Euleli— have moderate perennial supplies, which are generally 
sufficient for present requirements, though better or more assured supplies wotdd 
no doubt render further extensions of these systems possible. It is the opinion 
of the Sind Irrigation Officers who came before us, that the supplies to the canals 
have not been appreciably affected by the withdrawals from the Punjab rivers. 
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The full monsoon supplies of the canals which have boon opened in the Punjab 
duiin? the last 20 years amoimt to 28,000 cusecs ; but such supplies are only- 
run -when the rivers are very full, and the withdra-uuls would not seriously 
affect the levels in the Indus during the inundation season. The progressive 
increase in the irrigated area during the same period shows that the efSciency 
of the canals has not been affected. Tlio raU supplies of the new Punjab canals 
would amount to about 15,000 cusecs, but the present minimura cold-weather 
supply of the Indus at Sukkur is from 80,000 to 35,000 cusecs. During this 
period perennial supplies have been given to the Eastern Nara and Puleli Canals 
by lowering their beds or preventing silt deposit, and these supplies may no 
doubt bo affected by future Punjab withdrawals ; but the majority of the, Sind 
canals, like the inundation canals in tho Punjab, have never had cold-weather 
supplies at .all. As far as existing Sind cultivation is concerned heroic measures 
arc not required, and there is as we have shown great room for extending exist- 
ing cultivation by working on existing methods. These considerations, to 
ivhich may be added an apprehension that cultivators would not bo forthcoming 
for any great or rapid extension of cultivation in Sind, have liitherto had such 
■weight that the idea of harnessing the Indus has never been seriously considered, 
though the advantage of having a weir at Bukkur, in the Eohri gorge, has been 
talked of for yeai-s. Mr. Dawson, the Secretary to the River Indus Commission, 
made a preliminary investigation of the Bukkur site in 1900, and subsequently 
in anticipation of the visit of tho Commission, prepared an interesting memo- 
randum on the subject. 

94. Advautagea of the Bulchue site for a rcelr.—lhexQ is no doubt that 
some site in the vicinity of tho Rohri gorge -would be most suitable for a weir 
across the Indus. A glance at tho map shows that it is from some such site that 
tho present irrigation system could i)o most conveniently connected. Above 
Bukkur there arc tho Desert, tho Unharwah, the Bcgari, the Sind, and the 
Sukkur Canals, on tho right banli ; and the Shikarpur Canals, including the 
new Mahiwah, on the left bank. It is true tliat none of these -o’-ould be bene- 
fited by tho construction of a -weir at Bukkur, except tbe Sukkur Canal and 
perhaps to a slight extent the Sind Canal. Tlic others would be too far 
upstream to come within tho influence of the rveir. But it would apparently 
be feasible, by means of two great main canals taking off from the right and 
left banks above the weir, to feed all the remaining irrigation systems in Sind, 
with the exception of the Karachi systems which take off from the Indus below. 
ICotri. The right bank canal would take up the whole of the irrigation on the 
present Sukkur, Ghar, and "Westeni Nara systems, and could be extended even 
further south to whatever extent tho levels and character of the country may 
permit. The Eastern Nava Canal, which takes off immediately above Bukk-or, 
w'ould draw an assured and abundant supply throughout tho year and great 
extensions of that system, which includes tho Jamrao Canal, worild be rendered 
possible. Immediately below it would take off the now left bank canal which, [ 
after traversing and irrigating part of the Khairpur State, might be made to' 
feed tho present northern and central Hyderabad systems and also the Euleli 
Canal. Prom no lower point in the river could such a command bo obtained of 
tho existing systems. A vast scheme of this kind appears to be feasible, but 
there are many practical considerations which would perhaps render it desirable 
to reduce its scope. Por instance, the Puleli Canal system would probably, 
continue to work so ctficiently as an inundation canal that there would be little 
advantage to justify the great cost of feeding it from above tho weir, especially 
if tho supply could be taken to waste lands elsewhere. 'Mr. Dawson himself 
does not appear to contemplate a now' loft bank canal at all, or even the connec-' 
tion of the Western Nara system with the right bank canal. He merely 
proposes to give full perennial supplies to the Sukkiu’, Ghar, and Eastern Nara 
Canals, though of course there would be room for further developments. The 
most economical scope for the sohomo would no doubt be intermediate between 
those extremes. 

95. Mr. Bateson’s note on the Bukkur site. — INIr. Daw'son’s memorandum 
on the weir is printed with our selected evidence. We do not propose to 
criticize it at any length as it is based on data that are admittedly incomplete, 
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and can only be regarded as tlio first impressions o[ an officer wbo has but 
recently been called on to study .tbe question. But it servos to sliow the great 
difficulties that -will have to be encountered. The site proposed for tbe weir is 
immediately above tbe entrance to tbe Robri gorge, and the rough borings which 
have been made indicate that a continuous bed of rock (limestone) may be relied 
on. Taking the average level of water during the cold- weather months as that 
of zero on the Bukkur gauge, it w'as found that in tbe central 700 feet of the line 
of weir (which would be 4,600 feet long) the rock was about 36 feet below the 
water level, or gauge-zero, tho depth on the lateral portions varying from 9 to 1 feet. 
The foundations of tho central part of the -weir would therefore have to he laid 
in 36 feet of water; and in this situation there would of cour.so be no possibility 
of diverting the river, tho minimum cold-w'cathcr discharge of which is estimated 
at not less than 30,000 cubic feet per second. It is considered that, for tho 
purpose of gaining the required command, it wdll bo necessaiy to hold up the 
supply to a level of 12 feet above tho gaugo-zero ; and Mr, Dawson provisionally 
proposed a permanent weir, wdtli crest at a level of 3 feet above zero, to bo 
surmounted by moveable gates 9 feet high. But, for reasons which he has 
given, he considers it impossible to block up the deop central channel Avith a 
solid weir 39 feet high, and he has come to tho conclusion that very powerful 
undersluices will be necessary at as low' a level as may be possible. "The diffi- 
culties of constructing such a W'ork in such a site are sufficiently obvious, but 
other alternatives may suggest themselves after further examination. A site 
higher up the river in a sandy bed would necessitate a very massive and costly 
weir, and an unknown expenditure on training works, which would have to 
extend many miles ; while the difficulties of construction would perhaps be even 
greater if the weir were placed within the gorge or at its lower end. Whatever 
tho cost may be, wo think it wdll certainly bo prohil)itively high if the scheme is 
restricted, as Mr. Dawson proposes, so as to servo merel)' the Sukkur and Ghar 
Canals and the Eastern Nara system. The latter gets now as much water as it 
requires, and the possibilities of extension depend on cutting off floods from the 
valley, and are somewhat remote. Tho Civil officers estimate that an annual 
perennial supply to the Sukkur and Ghar Canals would not result in a greater 
increase of revenue than Es. 1,50,000, to w’hich may be added Es. 2,20,000 as 
the difference between average and maximum realizations on these canals 
during the last ten years. But from Es. 3,70,000 gross revenue so obtained 
must be deducted the increase in working expenses due to the cost of main- 
taining the proposed new works w'hich will be very heavy. It seems to us 
therefore that if the idea of a weir across the Indus is ever seriously entertained, 
the scope of the scheme must be very much wider than Mr. Dawson has con- 
templated ; and that, apart from steadying the supply in as many of the existing 
canal systems as possible, it should provide for something like half a million or 
a million acres of new irrigation. If this were done it is quite possible that an 
expenditure of even 4 crores might be contemplated, with some prospect of 
a remunerative return. 

96. General remarks on the weir proposal . — A scheme of this kind will 
deserve, and will no doubt receive, serious consideration some years hence, hut 
we are not impressed with its immediate importance. Sind is not liable to 
famine ; it is not thickly populated ; the rates that can be realized for irrigation 
are not high ; and there is still considerable scope for the extension of 
irrigation on general lines without resort to more heroic measures. We 
think, however, that the Civil and Irrigation officers in Sind should endeavour 
to determine definitely what are the areas in Sind that could be irrigated 
either by means of extensions of existing systems, or by perennial canals 
taking off from the Indus. Little appears to be known about the levels, and 
the suitability for irrigation of the country beyond the boundaries of the present 
systems ; and it cannot he said with any certainty what new areas could be 
commanded by canals drawing perennial supplies from^ above a weir in the 
Indus. We have found that the maximum area hitherto irrigated by the Sind 
Canals has not on the whole exceeded the average or normal area by more than 
10 per cent. ; and although it can hardly be doubted that the effect of perennial 
canals with an absolutely assured supply, would be to bring the present average 
area of existing cultivation' up to maximum level, or, in other words, to increase 
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it Ij'y 10 per cent., and also to convert mucli lift irrigation into flow, and to 
permit a largo extension of rahi cultivation, we doubt whether these advantages 
cotnl)incd will in themselves justify the great cost of making the canals perennial, 
if unaccompanied by considerable extensions of irrigation into new tracts. A 
great many lines of levels must have been run at different times in all .parts of 
the province; and if these were coUatod, verified, and supplemented by such 
additional levels as may bo necessary, it should be possible to prepare a general 
plan, showing clearly the position of the six million acres of cultivable waste 
which are said te exist in Sind, and the possibilities of extending irrigation into 
these areas. The question of an Indus weir should not in the meanwhile be 
dropped. An attempt should bo made to collect all the data and information 
that are necessary before a judgment can bo formed by the best experts on 
either the feasibility of the project or its cost, and if something more is then 
known than at present of the areas into which proposed perennial canals may be 
advantageously extended, it may be possible to formulate a sound scheme which 
will have every prospect of success. 

(tp ). — JPrivate irrigation xoorhs. 

97 . Private canals in Sind . — There are practically no private canals in 
Sind, drawing their supplies direct from the river. Many of the channels lead- 
ing off from the Government canals are privately owned, and these are termed 
private canals, hlost of the Government Canals existed long before Government 
assumed the management, and they had a vast net-work of these private chan- 
nels, some of thorn of great length. We were told of one on the Tuleli Canal 
40 miles long. They are owned either by Jagirdars, who maintain them and 
arc allowed water from the Government Canal on pajunent of a small rate as a 
contribution towards the cost of maintaining tho main canal, or by communities 
who are allowed a small reduction in rate on account of clearance. Although 
the maintenance and management of such channels must be a much simpler 
matter than the maintenance of private inundation canals in the Prmjab, we 
find that even in Sind Government is frequently asked to take them over. The 
people like keeping them until there is a dispute, but canals are continually 
being taken over by Government on the application of the owners. Such trans- 
fers are not to be regretted, but may on the contrary be regarded with satis- 
faction ; for the existence of these long channels, over which Government has but 
little control, leads to great waste of water and hampers the arrangements for 
distribution ; and it may be hoped that all these channels will be absorbed even- 
tually in the Government systems. Private canals taking off direct from the 
rivei-s are said to be almost unknown in Sind, but the recommendations w’’hioh 
we have made, in paragraph 02, regarding the policy to be adopted in the 
Punjab in respect of proposals for new works of this kind will apply also to 
Sind. 

98- Wells . — ^The areas recorded as irrigated by wells in Sind during the 
twenty years ending 1899-1900 have averaged less than 16,000 acres per annum. 
The total number of wells in the province is said not to exceed 14,000, and 
many of these are not worked every year. "W^ell irrigation is perhaps of smaller 
importance in Sind than in any other part of India which has but a scanty rainfall. 
Ifot only is there very little cultivation from w^ells unaided by canal irrigation, 
but the practice, which prevails so extensively in the Punjab, of using wells to 
mature rahi crops which have been sown on lands moistened by the last of the 
inundation supply, seems to be pm-sued to a very limited extent. It appears 
that throughout a large portion of the province there is little or no difficulty in 
the construction of weUs, and it may be expected that, as the pressm-e of popu- 
lation upon the land increases and as the standard of agricultural practice .rises, 
their use will become more common. But at present it seems to be doubtful 
whether any increased facilities for obtaining advances will have any great effect 
in extending the area of irrigation from wells. Advances under the tahavi rules 
are chiefly taken for tho clearance of private water-courses — an object for which 
they will be less and less required as these channels are gradually absorbed in the 
Government Canal systems. These loans for clearances are granted under the 
Land -Improvement Act ; but the Commissioner of Sind is of opinion that, as 
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cost of clearances is ah ordinary recurring expenditure, advances would be given 
more appropriately under the Agriculturists’ Loans Act, and with a great 
simplification in procedure. The dificulties which have been experienced in 
working the rules are much the same in Sind as elsewhere, and are 
separately discussed in Chapter VI. 

(«). — Famine works and programmes. 

• 99. Famine relief works not required . — Eamine is unknown in Sind 
except in the desert, and there has never been occasion for relief works or pro- 
grammes. When there is famine in the desert, or in the neighbouring States of 
Lajputana, Cutcb, or Baluchistan, there is a great influx of labourers into Sind 
who obtain employment on the canal works and clearances ; but it has never 
been necessary to open relief works on Pamine Code principles. 


Section III. — GTJJERAT. 

{i). — Local conditions ; use and vaUie of irrigation. 

• - . \ 

100. Liability to famine.—^h-Q extent to which Gujerat is liable to famine 
is a matter on which it is difficult to form a trustworthy estimate. If the present 
inquiry had been instituted before the monsoon of 1899 the tract would probably 
have been considered as secure as tliose parts of the Punjab in which famine and 
extensive State irrigation works have been alike unknown, because the rainfall of 
even dry years, supplemented by wells and other private and petty irrigation 
works, have afforded all the protection required. In the past history of the tract 
only one severe famine has been recorded as having taken place during the first 
ninety-eight years of the last century. That famine, which took place in 1813, 
was due to locusts, and was therefore not preventable by means of irrigation.. 
By the great famines of 1832, 1868, 1877, and 3 896-97, Gujerat was scarcely 
affected ; and the disastrous drought of 1899-1900 fell with full force on a pro- 
vince little prepared by previous warning or experience to withstand it. That 
year, in Avhich the rain completely failed, was succeeded by two years of such 
short rainfall that the crops again failed extensively ; and despite the low level of 
prices due to the abundance of harvests in other parts of the country, the conti- 
nuance of relief measures on a large scale was found necessary. It is now there- 
fore known that Gujerat can no longer be considered secure, and that the 
problem of its more effective protection must be considered. In no part of India, 
however, is a more difficult problem presented, for the very reason that occasions 
of severe drought have hitherto been so infrequent. 

101. ’ Area protected by irrigation . — The gross area of the five Gujerat 
districts is 6,115,000 acres, of which 4,316,000 are under cultivation. The pro- 
portion of the normal sown area (3,572,000 acres) which is actually irrigated 
from any source is 246,000 acres, or 6*9 per cent, only, the irrigation from 
Government works not exceeding 40,000 acres. And yet imtil 1899 the culti- 
vation in these districts, unprotected though it was by irrigation, was regarded- 
as almost absolutely secure. The average rainfall (excluding the dry year 1899) 
varies from 36 inches at Ahmedabad in the north, to 45 inches at Broach and . 
Surat in the south. In 1899 the rainfall varied from 4-7 inches at Ahmedabad 
to 9’6 at Broach, and 18-5 at Surat. The stress of famine was intense in the 
three northern districts, but was comparatively light in Surat where the Mandvi-. 
taluka only was severely affected. These figures might be supposed to indicate 
that the demand for, and utility of, artificial irrigation in ordinary years is likely 
to be.small, but such an inference would be very precarious, as may be gathered 
from the facts stated in the following paragraph. 

102. Soils and ctdtimtion.—Tixe two principal soils in Gujerat are the yellow 
sand}* loam known as gorat which is found to a limited extent in the three . 
northern districts, and the black cotton soil which prevails in Broach nnd Surat, j 
There are intermediate and other varieties, but it is unnecessaiy to specify! them. 
B-ice is grown in both kinds of soil when the . conditions of water-supply, are* 
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favourable. The' dry crops are cotton and millet in black soil, and millet and 
Svbeat in the gorat. In Broach, where the black soil is much heavier and 
more retentive of moisture than in Surat or any other district, cotton is the staple 
crop. It is ordinarily matured without irrigation, and thrives best in a year of 
light rainfall, though it fa;ils in a season of extreme drought. In a year of heavy 
rainfall cotton is ushally injured, and in order .to insure against the injury it is the 
practice to grow rice in alternate rows with the cotton. Besides sugarcane and 
■garden crops rice is the only crop which will bear irrigation in ordinary years. 
In the lower lands it is grown successfully on the rainfall alone, but such rice is 
of an inferior quality, though when it does succeed the crop is very heavy and 
consequently valuable. The better qualities are grown where some protection 
against an ill-distributed rainfall can be obtained by small storage tanks, which 
fill during heavy rainfall and are drawn on during tlie breaks or after the close 
of the rains. They also enable a second crop of ml (a sort of bean) to be grown 
after the rice. These tanks, which are capable of protecting from one to a hun- 
dred acres each, exist in considerable numbem in Gujerat, and form an important 
part in the agricultural economy of AJimedabad, Elaira, and Surat. They are 
the chief means of protecting the rice cultivation against irregularity of rainfall, 
and Mr. MoUison, now Inspector-General of Agriculture, is of opinion that when 
they exist they double the value of the fields in a normal cycle of years. Apart 
from sugarcane and garden crops, rice appears to be the most profitable crop 
that can be grown, if the water-supply is secure ; and there is a consensus of 
opinion that much more rice would be grown if canal irrigation were introduced, 
but that water would not be taken, except in years of extreme drought, for any 
other staple hharif crop. It may be added that it is pretty certain that water 
could not be supplied for any considerable area of perennial or rahi crops, as the 
volumes in the rivers after November are too low to be of much value. 

103. Irrigation required for rice only. — Irrigation, if provided on any large 
scale, would in all probability be utilized mainly for rice, the conditions generally 
not being favourable to the extensive irrigation of other crops. The crops, other 
than rice, obtained without irrigation in ordinary years are, as a rule, so fine that 
it does not pay the cultivator to lift water, or to pay for a supply of flow, except 
for valuable crops such as garden produce, tobacco, or the more valuable 
cereals ; and the irrigation of these implies very high cultivation, or, in other 
words, plentiful manure and labour. Moreover, the lateness and shortness of the 
sowing time, the absorbent nature of the soil, the heat of the sun, and the 
greater number of waterings that are consequently required, make the " duty ” 
of water far smaller than in Northern India ; and in many parts the undulating 
or uneven surface of the laud increases the labour of preparing the soil for 
caltivation, while the fact that light watering is impossible renders heavy 
manuring indispensable. 

104. Irrigation in black cotton soil. — The great body of opinion laid before 
us, as well as long established practice, points we fear to the conclusion that deep 
pure black soil, such as is met with throughout by far the greater portion of 
the Broach district, cannot be irrigated extensively except for rice, aud that, 
even for rice, irrigation must be most carefully restricted, both in area and 
supply, if it is not to do harm. The reasons are the extraordinarily absorbent 
nature of the soil, which yields excellent crops with a very moderate fall of rain, 
but absorbs enormous quantities of water if it is attempted to flood it. This is 
enhanced by the cracks which appear in dry weather, and render iiTigation from 
wells, even when the water is moderately near the soiface, exceedingly expensive, 
if not physically impossible. Even when water is available in sufficient quantity, 

- and is given to save crops other than rice in a year of drought, there is some 

reason to fear that the soil is deteriorated by the quantity of water absorbed and 
that the crops of subsequent years suffer. Mr. Mollison is of opinion that 
to introduce a canal, with its copious water-supply, into black soil of this class 
would do more harm - than good ; and that even from large tanks extensive 
irrigation, which must be pf rice, would probably be dangerous. It is true 
that black soil will receive a considerable rainfall without injury to other crops, 
that in places wheat can be grown as a rabi crop in a year of heavy rain, and 
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that Mollison, so far from objecting to, is disposed to recommend, the 
extension of rice irrigation from small tanks. But wheat in these soils is a poor 
substitute for a cotton crop lost by excessive moisture ; and the difference between 
irrigation from canals and small tanks is not only that the former is certain to be 
more copious than the latter, but also that, whereas small tanks merely husband 
the actual local rainfall so as to effect its more equable distribution in point of 
time, the canal supply is derived from more distant sources and is so much added 
to the natural and local rainfall. Our conclusion therefore is that, before ven- 
turing to introduce a canal, with its copious supply of water, into black soil of 
the class described in this paragraph, the utmost caution should be exercised, lest 
as feared by Mr. MoUison more harm than good should result. 

105. Soils suitable for irrigation. — At the opposite extreme are the yellow 
and alluvial soils which are eminently suited for irrigation, although often, 
as on the Hathmati Canal, too light for rice. They occupy large areas in the 
Ahmed abad and Kaira districts, and in the Panch Mahals, and there is a small 
area in Surat. As to the J intermediate soils, of which there is every gradation, it 
appears that when black soil has a certain admixture of loam it can be profitably 
irrigated for garden crops with high cultivation ; and that when, in addition, it ' 
is not too deep and overlies a permeable substratum such as muram, it admits of 
general irrigation without injiuy ; but we understand that these conditions are 
somewhat exceptional in Gujerat. 

106. Cultivators in the Panch Mahals. — In the. Panch Mahals the character 
of the population appears to offer, for the present at least, an almost insuperable 
obstacle to any great extension of irrigation. It consists almost entirely of 
Bhils and Kolis, who are both too lazy and too poor to cultivate the better 
class of crops. It will undoubtedly require long education before they can be 
induced to undertake the additional labour needed for the cultivation of rice, 
even if water be given them free ; while the chances of getting them to take 
up well irrigation are for the present extremely remote. Throughout the re- 
mainder of Gujerat we understand that the people are most efficient cultivators. 

107. Manure. — The question of manure, without which irrigation is unpro- 
fitable if not harmful in Gujerat, has also to be considered. The people are 
evidently fully alive to its value ; they are already drawing upon sources, 
such as oilcake, which were till lately unknown to them ; and we have little 
doubt that in the case of any such gradual and locally limited extension of 
irrigation as may be looked for from the multiplication of wells or small tanks, 
the requisite supply will be forthcoming. The manner in which the manure ■ 
set free by the failm’e of the dry crops was transferred to the extended 
area which was brought under irrigation during the recent famine, seems 
to have been remarkable. But whether, if a copious supply of water 
were brought into a tract by a large canal, the manure required to utilize it to 
the best effect would be forthcoming for many years, is perhaps open to doubt. 
There is some evidence that the soil on the Hathmati Canal is deteriorating from 
an insufficient supply of manure. Too much weight, however, ought not to be 
attached to this objection, for we liave it on the evidence of Mr. Molhson that 
until ten per cent, of the area of Gujerat is irrigated there is little fear of 
manurial supplies proving insufficient. In any case, high class cultivation can- 
not be extended per saltum ; and it is on that, and on rice, that the extension 
of irrigation in Gujerat must depend. 

108. Drainage.— tracts in Gujerat suffer from water-logging, and atten- 
tion has been devoted in recent years more to the construction of drainage than 
of irrigation works, 'i'he evil is said to be on the increase, and is attributed to • 
several causes— the silting up of the Gulf of Cambay and the consequent rise in 
the bed levels of the rivers in Northern Gujerat which fall into it ; the distur- 
bance of the natural drainage of the countiy due to the construction of railways ; 
the encroachment of the sea on the coast villages of Broach ; the silting up of 
old drainage lines ; and the opening of new drains in the Gaekwar’s territory, 
which bring more water into Gujerat. The drains which have been constructed 
appear to have reclaimed considerable areas which have been brought under 



cuUivation, and Avc liavo no doubt that inoro works of this kind arc rdqtlircci, 
But wc have licaul coiu plaints that their clVccts Inn’^e not been wholly bene- 
ficial, and that the laud is often unwalorcd too rapidly, so that in seasons 
of drought water is carried away which should have been retained in the , .fields, 
while at times of heavy rainfall a valuable tilth is washed off the sui’facc 
into the drains. The most clTcctivo remedy for these evils would bo the con- 
struction of small field hands with proper ari-augciuonts for letting off the water. 
But it is probable that too. groat a nm-olf has been provided for in some !o£ the 
drains, on wliich some form of regulation may bo required, and the matter should 
receive attention. 


(if ). — £.vistiurf State irrigation works, 

100. First classirrigatioii works . — In Bombay, Irrigation Works are divided 
into two classes, fimt and second. The first class includes all works, whether 
major or minor, for wliich capital accounts are kept, and'tlicso arc rmder the 
management of the Public Works Departmont. The second class includes petty 
works for wliich a revenue account only is maintained. These works arc 
managed under the Civil authorities, the I’ublic Works Department being respon- 
sible for their maintenance ; and the lands irrigated by them arc assessed at 
a consolidated rate. There arc only two limt class works in Gujerat — the 
JTatlimati Canal and the Kbavi Cut— both of wliich are in the Ahmedabad 
district. Their protective value is small, the average areas recorded as irrigated 
by them during the ten years ending 1900-01 being 3,223 and 1,901 acres rcspcct- 
ivcly. During the famine year oflSOO-lOOO.tbo Ilatbmati Canal irrigated 110 
acr« only, and the Kliari Cut did not irrigate a single acre, as it was dry tln-ougb- 
out the season. Their productive value is even more unsatisfactory. The 
llathmtili Canal was opened in 1S73, and is classed as a productive public work. 
The total capital expenditure to end of 1000-01 amounted to Bs. 5,17,S3S. 
Tlic working expenses up to dato have exceeded the gross revenue by 
Bs. 1 1,110, and in addition the interest charges have amounted to Bs. 5,51,572. 
The Khari Cut has a capital account of Bs. •1,29,980. It was opened iulSSS, 
and its gross revenue to end of 1900-01 exceeded the working expenses by 
Bs. 16,279 only. The two works taken together have cost about 91 lakhs of 
rupees and just pay their u-orking expenses, the average area irrigated being 
about 5,200 acres, so that the capital cost has been about Bs. 200 per acre, 
on which there is no return. These results do not encourage the construc- 
tion of irrigation works of this type, namely, channels taking olf from the minor 
rivers in Gujcnit. The Ifallimati Canal takes olY from above a weir 22 feet in 
height, the calchmcnt area of the river ahoA'e the weir being 521 square 
miles, hut the supply is very precarious and can only he insnivd liy tlic con- 
.struetion of a large storage reservoir, for whicli no’ suitable site ha’s yet been 
found, though the question has several times been taken u]i. The cost of storage, 
even if feasible, would be very great; and if w.-itcr were storcditisdouhlfufif 
there would he much demand for it except in years of drought. The oniv 
crop that takes regular irrigation is rice, and it is found that the soil in the area 
commanded is not very suitable for rice cultivation. 


110. Second class irrigation toorks. —Ihcrc arc in addition 3S7 second 
works in Gujerat. ^Most of theso arc small irrigation tanks ; hut an iniio: 
exception arc the Khari sluices which irrig.nfe eleven viihges in the 
abad and Kaira districts. These are said to be very nscfnl iir onlinarv veaa-- 
they, and almost all the tanks, failed entirely in the famine vc.-ir. Th'e 
irrigation from these 3S7 works during the ten years ending 1900-01 Vx 
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does not represent profit on capital exfx^r-iiture. Host of the wc’^- 
ginally constmetod by the people and thecxTv’.'-uhuro of Bw 3- 
anco has been mcurred by Governmest in co:;cki--'rif inn of 
dent , on the Avorks. Of the SS7 oco 

•12,000 acres, arc in the Surat district; ari 
are in Ahmedabad. = 
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111. Other^ small irnyaiion lanJes . — Tlio tanks wliich aro classod as second 
class woi’ks iiTigate over ,20 acres eaclj, anti for tlioso continuous revenue 
accounts are maintained. But there are in addition about 4, 300 smaller tanks 
upon which over l0,000 acres are said to ho dependent for their irrigation. 
There are 1,286 of these tanks in Ahmcdabad, 2,200 in Kaira, and 700 in Surat. 
As in the case of the second class works, the lands under them are assessed at 
a consolidated rate. Apparently a largo jjaidion of the area irrigated by these 
works is omitted from the annual statistics of irrigated areas, 

112. Repairs of ianhs . — We understand that at the time of settlement 
Government undertook certain obligations in respect of the maintenance 
'and repairs of tanks which wore not however very clearly defined. Since 
then, in 1892, the Government recognized its duty, as a great, landlord, to 
repair tanks from which it was reaping an enhanced revenue, llie general 
practice has been to require the cultivators to deposit 10 per cent, of 
the estimated cost of repairs, and the Public Works Department is then 
asked to carry them out. The object of the 10 per cent, deposit is to prevent 
applications tor unnecessary repairs. But it has not been considered obligatoiy 
in all cases, or when loss of revenue would ensue if the repairs were delayed; 
although it has been ruled that the contribution should generally give priority 
of claim for repairs to the tank concerned. It has also been ruled that, without 
the consent of Government, the cost of repairs should not exceed ton times 
the annual water revenue due to tho tank. The evidence laid before us indi- 
cates that these rules have not worked very satisfactorily. jYo attempt appcai-s 
to have been made to repair the tanks as a whole, or on any regular system. 
On the one hand there has been a general feeling on the part of • Govern- 
ment officers that the people had some share in the responsibility for repairs. 
On the other, the people have made no attempt to keep them in order, in the 
expectation, probably, that Government would some day repair the tanks which 
in years of ordinary rainfall have served their purpose fairly well. Evidence has 
been given, of the value of which we find it difficult to judge, that the reductions 
given at revision of settlement are at any rate not commensurate with the 
deterioration in the supply as it now stands in many places. Tho neglect 
to repair does not seem to have boon duo to want of funds, for allotments liavo 
been made year by year and allowed in great part to lapse. It seems to have 
been due partly to a want of system, and to indifference on the part .of the 
officers consequent on tho absence of complaint by the people diuing a cycle of 
in’osperous years ; but very largely to the rule that preference should be given ' 
to those villages which were prepared to contribute 10 per cent, of the cost — 
a rule which caused grievous delays, which prevented any systematic and 
economical dealing with tho question as a whole, and which in practice made 
compulsory what was intended by Government to be an optional contribution. 

113. In Surat the water revenue due to private tanks is estimated at 
Us, 60,000 per annum, and the exj)enditm’e at Bs. 10,000. It is said that this 
rate of expenditure is insufficient to maintain them in good order owing to 
past neglect, although it would probably suffice if repairs had been can-ied out 
regularly. We were told that in this district the wet revenue might have been 
pitched one-sixth higher at settlement if tlie tanks had been then in order. 
In Ahmedahad, where there are said to he 1,286 tanks irrigating on an average 
26,600 acres, an annual grant of Rs. 10,000 has been allotted for repairs, hut 
the actual expenditure is said to have been about half this or Es. 30,000 only 
in seven or eight years. The Executive Engineer told us that it was now 
proposed to spend 6 lakhs in the next thirty years. It is not anticipated that 
this expenditure will result in any great increase in the revenue vealized 
from these works, hut merely that it A\ill make the supply more secure and 
iwevent the tanks falling altogether out of repair. The expenditure ajipears to 
he required mainly to make up for past neglect. The work to he done is 
principally that of repairing and raising the lands, and providing suitable waste 
weirs. In some cases, where the tanks have silted up, they will also have to be 
deepened. The cost of removing silt from large tanks is out of aU propor- 
tion to the advantage gained, but in .the case of these srnall tanks, which 
may fill several times in the season and in which silt accumulates very 
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plowly, oloai’aiicoR may pometimcs bo rccommcnclccl, especially "when it is 
necessary to iiiul em])loyment for relief labour. 

111. ITc learn •with satisfaciion Ibat Government fully recognizing their 
responsibilities bave dircefed that the 10 jov cent, rule, -wiiich vas originally 
introtlnced as a .sort of tost of the urgency of any demand for repairs, should 
be abolished. IVe -would recommend that all tanks .should now bo put into 
thorough order within five ycai's, and that subsequent repairs should be con- 
ductetl on a system of mtation, so that every tank may lie overhauled in its turn, 
within a period of 20 or 30 years, or whatever length of time may be found by 
e.xpcrienco to be .suitable. 

115. JAahiHh; for repairs . — "When once a tank has been thoroughly 

repaired and put into good working order at. the cost of Government, we con- 
sider that the customary obligation on the cultivatoi-s to carry out ordmaiy 
petty and .annual repair-;, such as filling up rat-holes, clearing away vegetation, 
etc., should be strictly enforced. The local respionsibility for such repairs 
docs not appear to have been as clearly recognized in Giijerat, cither by custom, 
or by cxpre.«s declaration ns in !Madi-as, though we cannot believe that there 
was no such responsibility in the old days. Be this as it may, wo regvard it as a 
matter of the first impiortancc that the<o tanks should be maintained in a liigh 
st.atc of ciTieicncy. Government should first recognize and carry out its own 
obligations in this matter by putting all the works into thorough order; and 
when this is done, whatever ohlig.ntions in the matter of pet-h' repairs can 
conveniently and Icgitiniate'.y be imposed on the cultivators, should be systema- 
tically enfoi-ced, legislation of the kind which we have proposed for Madras 
being undertvaken if ncce.'vsaiy for the pmrp-iose. 

IIG. JicIinqaisJuiiciit of soial! tanks . — In the case of the numberless very 
small tanks which Government c.annot possibly maintain, or of others which they 
are not prepared to maintain, ayo consider that they should bo definitely relin- 
qui.«hod, a liberal reduction being made in the assessment. We undeKtand, 
however, that the catchment area must be smweyed and e.stimatcs made 
before it c.nn be finally decided whether a tank should be retained on the Gov- 
entmont list or relinquished to the cultiwators. Once made, these plans and 
surveys will remain as a guide to the revenue oflicei-s and others of the standanl 
to be maintained. 

(lYt ), — Scope for farther extensiom of State irrigafiott works. 

117. Constr action of large canals f rom the principal rivers . — The question 
natunally arises whether Gu.ierat could not be almost absolutely protected 
against drought by the construction of large c.anals taking oif from the foiw 
fine rivci-s which tr.avci'se it — the Sabannati, the IMalii, the Nerbudda, and the 
Tapti. Wo h.avc already pointed out some of the objections to canal irrigation 
in black soil districts, but the question has noiv to bo looked at from other 
points of view. The first, thing to be noted is that these rivers are all 
very deep, 30 feet and upwards below the natural surface of the country, and are 
subject to violent and cnoimous floods. Tlie head-works for any canal, includ- 
ing a weir and head regulator, would therefore be very costly ; and channels ten 
or more miles long, in very deep cutting, would probably be required before 
command of the country could be obtained. But if this expenditure be faced, 
it has also to be borne in mind that the supplies in these rivers from November 
to May, both inclusive, are so small .and precarious that rahi and hot weather or 
perennial crops cannot be irrigated on any cxteirsive scale unless storage works 
arc also made. Assuming for the present that the constiuction of storage works 
cannot be contemplated, the result will be that the canals -will supply water only 
for monsoon crops, that is, for rice, and for a limited and variable area of rahi 
crops. Probably sufficient water could not be reckoned on to justify the attempt 
to irrigate sugarcane or garden crops, or at any rate the areas rmder them would 
be insignificant. In tracts the rainfall of which averages 35 inches, it may be 
difficult to obtain high rates for rice irrigation. But the local officers seem to 
think that there would bo little difficulty in getting as much as Bs. 5 or even 
Rs. 7 per acre ; and the scale of rates obtained on the Khari Cut, and the 
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rates on vice lands deriving irrigation [roni lanks, jnstify iliis ronolnsion. In the 
Kistna and Godavari Delias also, -wlicrc ilio rainl’all conditions are not dissimilar, 
the rcvonuo rates are Ks. <li and more ibr irrigated rice, 'With a rate of Jts. 5, and 
allowing for working expenses Its. 2 per u{;re, which is i)rol)ahly.tlio lowest 
rato for such canals as wonld he nnvd(; in Gnjerat., worlcs of wliich ‘tlic capital 
cost did not exceed Its. 75 iier acre, would he remunerative ; and works cost- 
ing even double that amount might be just iliable for ])rotoctivo purposes, 

118. We consider then that for canals inGujernt reliance will generally have 
to bo placed, as in Aladras, iipon rice irrigation. Irrigation for rubi is, however, 
not altogether out of the qiu'.stion. Jhit it will not be possible without storage 
works, which are likely to bo ex]iensive, and for wbioli sites will be dillicult to 
find and, porbajis, to acquire. It is unfortunate that the most likely country for 
such -works seems to be in almost every instance outside British territory. * But 
there is wo prim (i facia reason to snjiposc that there wonld beany insuperable 
difilculty in coming to terms with the jiurbars ofKalivo .States for tiio utilization 
of the sites. Similar didicult ies were overcome in the case of the Kira Canal and 
tho Periyar project, the lake reservoim of Avhich arij situated respectively in the 
torritorlcsof the Cbiof of Bbor, and of Jlis .Iliglme.ss the Malmraja of Tnivaucore. 
J?or storing the water.s of tlu; Gujcnit rivers, search must be made for.'-itos high 
up tho valleys in billy countiT, where the land likely to bo submerged will not 
be of groat valne for cultivation. Prospecting for such sites has been begun by 
His Highness the Gackwar of Baroda with the objeid of storing water for use 
in bis own t.en’ilory. "We think (bat a Ibtirongb and scientitie e.vamination of 
the bead waters of the Sabarmati and ^fahi, and of fbnse. parts of the Satpnras 
and Vindliyas wbicb feed (rilm(ario.s of the jVcrbndda, .‘^lionld be made wftli the 
object of ascnrlaining what tlie possiliilitlcs are of storing the head watom 
of the great rivers of Gnjerat, and of utilizing them for the benefit of the 
whole of the country commanded, w'hcther British lerritoiy or Native States. 
It is of extreme importance, in tho interests of our o-wn famine administration, 
tliat tho Native States of Gnjerat, from Baroda downwards, which march and 
are interlaced witti British territory at numhcrlcss places, should he given as 
ofiicient protection from famine as circumstances will allow. Wo have no 
hesitation therefore in recommending that the cost and agency for tho proposed 
investigation should he provided hy the Government of India. Tf'hat the rc.sult 
of the survey -will he it is impossible to predict. It may tmm out that the 
expense of storage will ho prohibitive, or the dilDcnlties of making the works, 
insuperable. But until -the possibilities have been ascertained, the attempt to 
render a considerable measure of famine protection to Gnjerat ought not to 
be abandoned in despair. 

119. The Sabarmati scheme . — Tho first scheme to be considered is that of 
tapping the Sabarmati. Surveys for this work were first made as long ago as 
1868, when it was proposed to irrigate on both sides of the river. It was 
subsequently decided in 1873 that, as tho land on the left bank would ho 
provided for hy tho Khari river works, tho Sabarmati water should be used 
only on the right bank. The project was revised in 1893, but was not 
recommended by tho revenue authorities. The people in the tract that would 
be commanded have, in consequence of the famine of 1899, been petitioning 
for a reconsideration of the scheme, and the old estimates have been brought 
forward, with some revision to indicate the probable scope and cost. The 
head-works would be placed near Ahmedabad, just below the pumping station 
for the city water--works, and water would be supplied to the fertile lands 
of Sanand " and Dholka. A very expensive and substantial weir on a sandy bed 
wonld be required, with a head channel, 40 feet deep in the first mile, which 
would run out and command the country in the tenth mile. A monsoon dis- 
charge of 600 cusecs has been proposed, but this supply will not, as a rule, - be 
available after September, and it is difficult to say what quantities may be relied 
on between October and July. The recorded discharge observations, prior to' 1901, 
indicate a minimum of 378 cusecs in October, falling gradually to 100 cu'sccs 
in April, May, and June; but the record is incomplete and imreliable, as observa- 
tions have only been casually and occasionally made witbont any attempt to 
secure minimum values. The average di.scbarges during September and October 
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1901 -were, however, no liiglier than 239 and 126 acres respectively, and at the 
time of our visit in Decemher the discharge must have been less than the latter 
amount; the bed being almost dry. It is doubtful therefore whether any supply 
can he relied on after October in a dry year, though the safety of the monsoon 
crops would be assured. There appears to be some doubt as to the area that can 
he commanded by the scheme, which has been variously estimated at from 56,000 
to 100,000 aeres, hut, if the latter area is available, an annual irrigation of 
about 33,000 acres may he reckoned as feasible. The total cost of the scheme 
has been roughly estimated at 24 lakhs, if it can he completed within this 
sum, and if 33,000 acres can be irrigated annually, a return of over three per 
cent, might he anticipated ; but it is impossible to form an opiuion until the 
scheme has been worked out in greater detail by the Tuhlic Works and Revenue 
ofideers. The long reach of deep cutting in the first ten miles would he admir- 
ably suited for the employment of relirf labour. This scheme, however," even if 
successful, makes use of but a small portion of the waters of this considerable 
river, and by no means obviates the necessity of searching for sites for storage 
w'orks higher up the vaUey, both in British territory and in Native States. We 
recommend indeed that this examination should be undertaken before any 
attempt is made to work out the Sabarmati j)i’oject in greater detail ; as it is 
quite possible that investigation may show that, if suitable arrangements can be 
made with Native States, a scheme of a much more extensive and useful charac- 
ter can be proposed. 

• 120. Mtihi river scheme . — The idea of a , canal from the right hank of the 
jMahi river, to irrigate the south-eastern portion of the Kaira district between 
Thasra and Anand, does not seem to have advanced much beyond the suggestive 
stage ; though a site for the head-works has been proposed by the Executive 
Engiheer,near the point where the railway from Auaud to Grodhra crosses the 
river. If a suitable site could he found a few miles higher up, beyond Rewa 
Kantha territoi-y, it might perhaps also be possible to take off a left bank canal 
into the western Pauch Mahals. The Mahi river is not perennial, and monsoon 
irrigation only could be provided for ; but although the river is a large one, very 
little seems to be known about its discharges. The wells in this part of the 
country appear to be very deep, and it may be inferred that irrigation would 
be appreciated if the soil is suitable, but we have seen no reports on this point. 
All these matters should be fuUy investigated. 

121. The Nertvdda . — Tlie Nerbudda has the best and most unfailing cold 
weather supply of .all the Gujerat rivers, but there appear to have been no 
observations of cold or hot weather discharges. The question of a canal from 
the Nerbudda for irrigating any part of the Broach district, seems never to 
have been seriously considered. We find indeed that as long ago as 1863 a pro- 
posal was made to the Government of India by a Mr. Ralston to form Joint 
Stock Companies for the construction of a large canal in Sind and also “ of the 
necessary works for irrigating that part of British Gujerat which is situated 
between the rivers Tapti and Mahi, by means of a dam across the Nerbudda, to 
reserve a supply of water, and of collateral high level canals, at a cost roughly 
estimated at £2,500,000.” The writer stated that he had made “a prelimi- 
nary survey of this part of .Gujerat, and collected sufiBcient data to satisfy 
Mr. Hawkshaw, the eminent engineer, that the proposed work is practicable, and 
would be highly beneficial to the province and profitable to its promoters.” These 
quotations contain all the information that was given in regard to this proposal, 
.and the correspondence ended when the receipt of the letter had been acknow- 
ledged. The question of a Nerbudda Canal does not appear to have ever been con- 
sidered in the Public Works Department ; probably because it was reahzed that 
all conditions were even less favourable than in the case of the Tapti which as 
• we shall presently show has been frequently under consideration. The wuters 
are tidal for some miles above Broach, and too brackish for irrigation. 
Upstream of the eastern boundary of that district the Nerbudda passes through 
Baroda and Central India States ; and if any use is to be made of its water 
it must be drawn off outside British territory, and after irrigating parts of 
Baroda might perhaps be extended into Naira," but the question does not appear 
to have been investigated in any way. 
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122. The Tapti.—A project, for confrf, meting canals from ilie Tnpti in the 
Surat collectorate ^vas made as long ago as 1857. The general idea was to con- 
struct a dam across tlio river al)ovo a rocky l}arri(!r near Kuwoda, and to take 
off two canals above this, one from the north, and tlie other from the south Ijank ; 
the former to irrigate the Olpad taluka in Surat, with a possible extension 
across the Kim river into the Anldcswar taluka of Broach, and the latter to irri- 
gate part of the Bardoa taluka in Surat. IBoth canals, Init especially tliat on 
the south hank, would have been capable of irrigating part of the Gaekwar’s 
territory. These proposals were first submitted to the Government of India in 
1868, Ayhen the Govornraont of Bombay recommended sanction for an estimate 
amounting to Us. 0,53,573 for the construction of the dam and the south hank 
canal as an ox]icriraental Avork ; on the success of wliich Avould depend tlie con- 
struction of the north hank canal, and the completion of the scheme to the ultimate 
extent contemplated. The GoA'ornment of India were unable to accept this esti- 
mate ; and after some correspondence and delay, an estimate for a norih hank canal, 
amounting to over Id. laklis and expected to yield a return of nearly 16 per cent., 
was accepted by the Government of India, and sanctioned by the Secretary of State 
in J anuaiy 1872. "Work on the dam was actually staried a few months later ; hut 
in the folloAving Januaiy orders Avore gh'on to suspend operations until the detailed 
estimates had been AA’orked out and had receiA'cd the approval of GoA'crnment. 
Further correspondence ensued. IModificd estimates were submitted, and even- 
tually, in 1876, the Government decided that the state of the finances AA’ould not 
admit of the project being proceeded with, and that it should he postponed to 
a more favourable opportimity. A doubt was also expressed as to the esti- 
mates of revenue which Avero regarded as too sanguine. In 1883 the Bombay 
Government again proposed to take up the project ; hut after further corres- 
pondence, the Government of India expressed its inability to hold out any hope 
of its being sanctioned as a productive public work. Suhseguently, in 1893, 
the Bombay Government reconsidered the project Avith regard to its suitability 
as a relief work ; but the local oflicevs consulted reported so unfavourably on the 
prospects of the scheme that it was again dropped. The objections wore mainly 
on the grounds that the staple crop of the district was cotton, which not only did 
not require irrigation, but wouldbe injured by it ; that there AA’ould be no demand 
for water in the rainy season ; and that the small supply available in the hot 
weather could not be diverted to perennial iiTigatlon Avitliout injury to the city of 
Surat and its water-supply. NotAAdthstanding the expoidences of three successive 
years of drought, these objections were sustained by the official Avitnesses who 
came before us ; and avo had no evidence of any desire on the part of the land- 
owners or cultivators in Broach or Surat for canal irrigation. 

123. It may thus be said that the idea of making canals from the Tapti 
has been under consideration many times during the last 45 years ; but that on 
each revival of the question it has been Auewed Avith less and less favour by 
the Government of India, and put forward Avith less and less confidence by the 
Local Government and authorities. After considering the Avhole history of the 
case, and all the evidence that AA^as taken by us in Gujerat, we are of opinion 
that although the work caimot be regarded as one of extreme urgency or 
importance, it may nevertheless deserve favourable consideration when works of 
more immediate importance have been completed. The tract which avouM be 
commanded suffered less from drought than the more northern parts of Gujerat, 
and distress was not very severe even in 1899. In many years the crops suffer 
from an excess of rainfall ; and in some parts, as in the Olpad taluka, drainage 
works have been constructed or are required to prevent serious , water-logging. 

A large and increasing proportion of the whole area is peculiarly suitable for 

the cultivation of cotton, a crop which nowhere in this part of India requires irri- 
gation. The supply in the Tapti in the hot weather months is too imcertain for 
the irrigation of a considerable area of perennial crops Avithout storage works. 
For all these reasons the protective value to Gujerat of a canal from the Tapti 
would be much less than is often supposed, when regard is paid only to the 
magnitude of the monsoon supplies which discharge unused into the sea. 

124. On the other hand, such protection as would be afforded Avould probably 
not be very costly. There is no doubt that all the earlier estimates of the 
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I'oYcniio Avliicli tiicsc works would yield, varyin" from 16 to 9 i)er cent., were 
very exaggoraled. In 1885 the sanguine anticipations of earlier years had come 
down to a return not exceeding ‘M per cent.., to bo attained only after many 
Years; and now it is certain that an estimate of cost framed nearly thirty years 
ago cannot ho accepted without further inquiry. There are however reasons 
for supposing that the not revenue ou this work may within a reasonable time 
equal the charges for interest, or may at any rate fall so little below them, that 
the permanent charge ou the State may bo very small. We think it hardly 
safe to rely ou much revenue from perennial or even rahi crops, or on the aban- 
donment of cotton for rice cultivation. We find, however, that a right bank 
canal would command a cultivable area of 295,000 acres, of which about 40,000 
acres arc under cotton. A canal of the size which has been j)roposed, and 
without storage worbs, should be capable of iiTigatiug 60,000 acres of rice, which 
would be less than one-fifth of the area commanded. The area which the canal 

Acres traverse has already a certain 

jtniuivi utiikii .... lism amount of rice cultivation, as shown in the 

: : ; liZ margin ; and inbothOlpadandAnkleswar, 

an appreciable number of tanks have been 
constructed for the assistance of that cultivation. These would not have been 
made if irrigation were not required to obtain a good rice crop in onlinary years : 
and, as ah'cady observed, IMr. l\Iollison has estuuated that the existence of tanlcs 
doubles the value of the produce of rice during a series of years. Even when 
allowance is made for the expense of preparing fields for lice, and for the 
diflicultv as regards manure, wc do not think it um'casonable to suppose 
that in such a tract an area of 50,000 acres under constant rice cultivation might 
be relied on within ten years of completion ; and that if no higher rate than Es. 5 
per acre can bo Iciicd, and a very moderate allowance be made for water-iutes on 
perennial and rahi crops, the work would not be luiremuncmtive even if the capital 
amounted to 60 lakhs. It is indeed true that no large iiiigation work in the 
llombay Presidency, outside Sind, has over proved remunerative ; but the only 
work of the kind in Gujerat is the ITathniati Canal in which the supply is very 
uncertain, and ivhich commands an area in which the soil is unsuitable for rice. 
In the Deccan, also, both the soil and the character of the people are unfavourable 
to the extension of rice cultivation. We tliink that all conditions arc much 
more favomublc in the tract, now under consideration. But wo would strongly 
urge that even here the canal should only be taken into those parts in which an 
extension of rice cultivation may be relied on ; and that it should avoid the 
lowest lying tracts in which rice can now be cultivated rdthout the assistance of 
a canal, and in which there would be a danger of water-logging. 


125. Reference has been made to a proposed canal on the south-bank of the 
Tapti. This project has been given up in favoim of the north-bank canal ; 
partly because the area to be commanded is said to be less exposed to famine 
than the northern tract ; and partly because the area wiU be much smaller, and 
will therefore yield a smaller revenue in proportion to the cost of the head-works. 
Moreover, much of it is in the Gackwar’s territory. On the other hand, the cost 
of the canal would be much less, and the soil appears to be better suited for 
rice; so that it is a question for considemtion whethei' the south-bank canal 
should not be lii-st undertaken. But, before either of the schemes is considered, 
detailed soil maps must be prepared, and a careful examination made of the 
suitability of the soils for irrigation. 

126. General rccommemlations . — The total area that could be protected 
under the various proposals which have been hitherto made for iTtilizing the 
larger rivers in Gujerat forms, however, but a small proportion of the total area 
of the province, the physical characteristics of which, it is feared, may not prove 
favourable to very extensive irrigation schemes. The question of utilizing the 
waters of the Sabarmati appears to us to have the fii-st claim to consideration, 
whether regard he paid to the chameter of the soil, or to the liability of the coimtiy 
to drought. But wo do not think that the inoject which has been laid before us 
should he xmdertaken until the question of making a lai-ge storage work in one of 
the Native States, and of taking the canal off higher up the river, has been carefully 
considered ; and wc think that this should he investigated at once, and that there 
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siloulti Ijo oouclirroni.ly a luriilicr cxaminaiioii of ilio possibilities of ■utilizin'-''tiic 
Malii river. Canals from i, lie Nerlmdda and Tujiti .'Hipcar to us to bo°lcss 
lu’gently required as a measure of protection from famine, and great caution 
must lie exercised in introducing canal ii-rigation in the black cotton soil tracts 
of Gnjerat. A Nerbudda Canal in black soil could not possibly pay, or be jastified 
except for tlic ju’otection of the country in seasons ol’ extreme drouglit. Tlic 
country to lie irrigated by the Tapti is not sulTiciontly exposed to severe famine 
to justify tlie execution of tlic canal for purely protective purposes. It should 
be undertaken only if likely to prove remunerative, thougli not necessarily liiglily 
remunerative, for purposes of rice irrigation on lands not required for the growth 
of cotton. ]3ut, as already indicated, the projiosals Avhieli have been laid before 
us do not cover tho ground ; and for the nseertainment of the possibilities of irri- 
gation in Gujerat a comprehensive examination of the country is absolutely 
essential. 

127. Subject, however, i,o the precautions which wo have recommended, mm 
think it possible that a canal from the Tapti can be made mdiich will bebencticial 
to the country without imposing any permanent liability on tho State, and we 
recommend that the matter bo taken up as soon as may he convenient, IVe 
have little information as to tlic Norbudda, but there appears to be a -wider field 
fertile utilization of the -waters of Ihis river in JBaroda territory than in Gujerat. 
The possiliility of extending any canal that may be made in liaroda into some 
portion of the Xaira district seems, hou'cvcr, to deserve consideration ; and an 
examination of the country should ho made hy British and State Engineers 
working in conjunction, so as to utilize the water to the best advantage in all 
Provinces and States of which any portion could be commanded. It may be 
observed that it is hardly possible to utilize cficctively the waters of any of the 
Gujerat rivers without reference to tho interests of Native States, for even the 
Tapti Canal -u'ould have to traverse some pails of Baroda. "We realize the 
difficulties which this may involve, hut we do not regard them as insuperable. 
Evei-jr irrigation work should he designed to benefit as largo an area as can be 
cil-cotively served by it, -without reference to territorial houndanes ; and we think 
that if Government u'ill assist Native States in developing irrigation within 
their own boundaries, and will allow them a fair share on equitable terms of the 
benefits of British works which traverse or derive water from their territories, 
it should not he impossible to secure the friendly co-ojieration of the Durbars, 
as has aheady been done on a notable scale in the Punjab. 

128. Himr gauges . — Before leaving this part of our subject we must call 
attention to the want of any reliable and continnoiis record of the flow in tho 
Gvijerat rivers. When particular projects have been under consideration, casual 
observations appear to have been made of the actual discharges on particular 
dates ; but there is nothing to show that these dates were the elates of minimum 
discharge, or during what periods the discharges varied within certain maximum 
or Tnim'rmTm limits. N 0 record has been kept of river gauges with -udiich observed 
discharges could be correlated. We recommend that permanent gauges he 
established at suitable sites on all tbe more important rivers, and that the. 
gauge reading he recorded at least twice a day while the river is in flow. The 
many railway bridges which cross these rivers wiU generally form ideal sites; 
and when there is any establishment on or near them it should be easy to 
an’ange for the maintenauce of a gauge record at an inconsiderable expense. 
The Public Works Department should he made responsible for the maintenance 
of this record, and for the taking of a few observations of the actual discharge at 
each site every year between the months of October and July, and at different 
stages of the river, wliich would be correlated with the gauge readings. It is of 
less importance to take discharges during the flood season, as long as gauge 
levels are recorded, hut an occasional flood discharge would also he of great 
value, 

129. Minor irrigation wJorX:s.— It is difficult to say. what scope there is 
in Gujerat for the construction of minor irrigation works. The general q-ues- 
tion of improving the water-supply and affording increased facilities for irriga- 
tion, has not hitherto received much attention ; and very fcAv definite proposals 
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!ui VC been laid before us. Most of ibesc relate to works wbich have been coin* 
nieuced under prcss\irc of famine as relief works, and otliers arc works wMcb can 
only be recommended as a means of employing relief labour. Tlie works pro- 
posed arc generally fairly large tanks, though in such a flat country as Gujerat 
there are not many ])nr(s where these can be made with advantage. Where 
there aa' suitable sites commanding lands in wbich rice cultivation will certainly 
he practised, it seems probable that such works will have a considerable protec- 
tive value ; and tbat they will yield some, if not a full, return on the cost of con- 
struction, as the year in which water would not bo in full demand for rice would 
be a rate exception. A t borough examination of the country with a vicAV to the 
construction of such works would seem advisable. It is tine that tanks which 
depend on local rainfall are likely to fail in a year of extreme drought, hut it 
by no means follows that they will have no jwotcotivc value. They will, 
like the tanks iu the Central Provinces which did such great service during 
the famine year of ISOO-OT, ho invaluable in years of badly distributed rainfall. 
One groat difliculty, hero as elsewhere, is the supposed necessity for talcing up 
the submerged land. In our Chapter on the Central Provinces we make pro- 
posals for overeomiug this difliculty (jiaragraph 302). There is said to be a consi- 
derable Held in the Kaira district, for repairs and improvements of existing tanks 
and the restoration of broken bdinls ; and new tanks have been proposed also in 
tbo Abmedabad, Paneb Mabals, and Smut districts. Particular attention should 
be paid to the lioliad taluka of the Panch SI ahals which should be thoroughly 
examined. It nppeam probable also that something might he done in the way 
of constructing channels to take off from tbo minor rivers for the purpose of 
feeding exi.sting tanks. These cbannols would be of little use for dii’ect ii’riga- 
tion, as the supply would be very fitful uud precarious ; but if they ran even for 
a few bom's they would be of great service in filling tanks, altbongb no direct 
ret virn could be expected on t he cost. There arc also drains which draw off 
water from upper lands which might with advantage he comicctcd with tanks. 
Tho coust ruction of woir.s across rivers like tho Illahi, with rocky beds, has also 
been recommended, so as to impovmd a certain quantity of water which could 
ho lifted and used for iivigation. Por the present, however, the most urgent 
work for tho Public M'orks'^Dcpartmcnt is the repair and improvement of exist- 
ing tanks, to which wc have referred in tho last section. 

130. J)raiuf!. — 'i'horo is still a great deal to be done in the way of drainage 
works, which may he regarded as really protective, as they result in an extension 
of cult ivation, although in themselves of littlo servico in a year of drought. "Wo 
think litat (ho construction of drains, like that of tanks, could in many cases 
he facilitated and, what is of even greater importance, rendered more poxtular, 
by the adoption of the policy Avliieli is suggested in paragraph 362 infra. 

{iv). — J?rtvafc irriffation teorJes. 

131. ircJl irrigation.— ITclls exist in considerable numbers in Abmedabad, 
Kaira, Surat, and in smaller numbers in tbo Panch Mabals. There are very 
few in Broach, for, as wc have already sboAvn, well imgation is not suited 
to the rich bhiek soil of that district, and tho water in such soil is generally 
brackish. Elsewhere they can bo worked with profit up to a depth of dO feet, 
and even up to 60 feet in a year of drought. In the garden lands of 
Surat, water is as near as 20 feet from the surface, and even less in some 
localiiias; Imt in other districts it is seldom less than 30 feet, and generally 
more. There are largo tracts in wbich water cannot bo found j or if found it is 
too brackish for any but tobacco and barley cultivation, or it acts like glue 
upon the soil. Moreover, tbo nature of the supply seems to be extraordinarily 
capricious in Gujerat. In some cases freshwater is obtained by sinking tbrongh 
a salt water bearing stratum ; in others a well is deepened at tbo risk of substi- 
tuting braclcish for sweet water. TJic water will sometimes desert a well or 
turn braokish without apparent cause. The first year of drought (1899) had 
no very great effect on tho water level in wells, though in some cases, especially 
in black soil, tho water hccamo too salt for use ; but the subsequent years of 
drought verj" greatly diminished tlie supply. "We have already referred 
to .the difficulties of irrigating black cotton soils from woUs, owing to its absorb- 
ent nature and to the cracks -w^lxich appear in dry weather; in Gujerr*^ 
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tlie fact that the water-supply is from percolation and not from springs still further 
reduces the area irrigahle. Ordinarily, a single mot will irrigate only 2 acres in 
black, and 4 acres in other soil ; though these areas will he trebled in a year of 
famine by substituting fodder and cereals for garden crops, and taking two or 
three crops off the land. The areas in which it is possible to sink wells that can 
be worked with xu'ofit, are so limited that good judges estimate that if every such 
area in Gujerat were supplied with as many wells as it could employ, irrespective 
of cost, the total area irrigated from them would be at the outside one-tenth 
of the existing cultivation; and indeed Mr. Mollison applies this proportion 
to the Kaira district itself, which is the best suited to well-irrigation of all the 
Gujerat districts. The cost of a single-mo^ masonry well, 8 to 10 feet in 
diameter, and from 40 to 60 feet deep, varies from Es, 500 to Bs. 700. 

132. Extension of welhirngation . — In Gujerat as elsewhere the extension 
of well-irrigation to be healthy must be gradual. Before 1896-97 large numbers 
of efficient wells are said to have stood unused. During the recent famine 
an immense number of wells seem to have been constructed, but many of 
them were unlihed, and calculated to last one or two seasons only. They were 
made at trifling cost, and served their purpose in some cases sufficiently well. 
We recommend strongly, as the first thing to be done, that the people be assisted 
to complete as many of these wells as may be worth completing, so far at any 
rate as may be necessary to give them a reasonable duration. It seems un- 
doubted that the famine has greatly stimulated the desire for well- irrigation, 
and that at the present moment the two great obstacles to its extension are 
want of cattle and want of money. We have been told that in parts of 
Gujerat the thoroughly solvent cultivator can get money from the lenders at 
6 per cent. Where this is the case there will not be much inducement to take 
tahavi from Government. But we apprehend that the class of cultivators 
which can borrow at this rate must be extremely limited, especially since the 
famine, which, with the subsequent "years of drought, has resulted in the general 
impoverishment of the people. At any rate, if wells are to be largely extended, 
it is necessary to get at a class below that which can borrow easily from the 
soioJcar at 6 per cent. ; and there is every reason for continuing to make . tahavi 
available with the utmost freedom, now that it has become popular with the 
people owing to the pressure of famine. We have discussed the general ques- 
tion of tahavi loans elsewhere, and we have now to consider how far the conces- 
sions which we recommend with the object of getting loans freely taken, should 
be made available in Gujerat. We think that in this province it may be 
advisable to encourage the sinking of wells by the grant of most of the various 
trial measures reconunended. Owing, however, to the apparent uncertainty in 
the life of wells in some parts of the country, greater caution will be required 
than elsewhere in the grant of loans for very long terms. At the same time, 
ha'\’ing regard to the appallingly severe effects of famine in Gujerat when it 
docs occur, it seems worth the while of Government to incur risk and make 
some sacrifice, with the object of inducing the people to secure for themselves the 
protection in years of drought which, up to the present, wells, and wells alone, 
have been found able to give. 

133. Necessity for a siihsoil water survey , — The soil in Gujerat seems 
to be free alike from the rock which in the Deccan, and from the sandy strata 
which in parts of the Indo-Gangetic plain, offer such obstacles to the well- 
sinkers ; and it is so easy and cheap to sink a trial pit to the water that not much 
assistance in the way of boring implements is required for the purpose. We 
cannot, however, but think that a systematic examination of the subsoil waters 
would throw light upon the extraordinary variations in the nature of the 
supply to which we have alluded. There are also many indications that the 
supply to wells in Gujerat may be rendered independent of the ground water 
by borings of a moderate depth, and we think that this is one of the pro- 
%*inccs in which the special investigations which we have elsewhere recom- 
mended may be undertaken with advantage., 

:134. Steam gnimiis for irrigation.— In connection Avith Avell-irrigation, avc; 
may refer to a modern form of enterprise which has been started in Gujerat, in 
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tlic foi'm of ivrigationnl steam pumps, of u-luch at least four have been recently 
orcctecl on tlio Sabarmali, ami one on (ho Watrak riA-or. In one case 'a 
landoAvnev has erected tavo ccntrifvtgal pnm])s, of 10 and Ti inches diameter, 
which lift, water about ‘25 feet; in {mother a Company has orected two pumiis 
of 15 and 1‘2 inches AA'itli a lift of 30 foot, receiving from the cultivators, as 
jmymont in kind, ono-fonrlh of a rice orop, and onc-third of wheat or sugarcane. 
They appear to have experienced more ditlioulty from the leakage in the 
irrigating channels than in Avorking the pumps. N o' royalty appears to haA'-e been 
hitherto charged. The landoAA'nor stated that if he supplied AA'ator to the oAvuors 
of other lands than his oAvn, a AA’ater-rato of one rupee per acre Avould he 
charged by Government, aiAd (hat this had prewented applications. A partner 
in (lie Company stated that it had permission to irrigate uj) to 500 acres free of 
charge, hut. that if it extends its operations special arrangements Avould he made. 
This form of enterprise is at present in an experimental stage, hut it appears 
to us to he (IcscrA'ing of every cncouvagcmcnt. Wo think that the right of 
Govnrnmant to impose a royalty should he waived altogether for a definite and 
long period, or at any rate tliat tho chai’ge, if made, should he purely nomiiial; 
and that tlvc conditions on Avhioh such installations are permitted should be 
such as to leave tho capitalists free, to extend their operations oa'cv as Avidc a 
field .ns possible. 

3.35. Xcio jmvatc tanks. — Although the most eligible sites for small tanks 
have probably been taken up, there must he room in Gujerat for more AA’orks of 
the same type, for tlic construction of Avhieh private onterprisc must he relied 
on. Wo liavc discussed in Chaifior V the general principles, to be observed 
in encouraging and assisting pviA-ato enterprises of this kind, and have only to 
say here that avo consider the protcctiA'c vnlno of small tanks in Gujerat so great 
as to justify liberal assistance on the part of Govemmont. Under the Bombay 
rule the constrnctoi-s of the tanks AA*ould ho exempted from liability to an 
cnlinncomcnt of their assessments on account of iniproA*emcnts, and Avonld 
undertake their future maintenance. 

130. Bands iu Ahncdahad. — Long lines of field ian els or embankments, 
four or five feet in height, are another useful form of private irrigation Avork. 
They avo found iu the Ioav lying plains of Yiramgam in the Ahmcdabad district 
and in other .suitable plains Avhero the cultivator'? have introduced the system. 
The AA'ator Avhich is held up is used for rice irrigation holoAV tho band, and 
after it has been riAu oiV the land above is soA\'n AAoth Avheat or gram. 

137. Importance of cncoiirasing private works.— We have shoAvn how beset 
Avith difficulties is the problem of providing Gujerat Avith large irrigation canals. 
We fear indeed that, Avhen the possibilities have been cxliaustively investigated, 
it may ho found AA'holly imiiraoticable, or prohibitively expensive, to protect by 
moans of canal irrigation such a percentage of the cultiA'ablo lands of the province 
as Avill confer on it a security in any Avay comparable to that of tho (Madras delta 
districts or the great canal-irrigatcci areas of Northern India; and it is even 
possible that such irrigation Avould, in somo parts of the country, particularly 
in the black cotton soils, do more harm than good. We are well aware that 
irrigation Avorks of any otlicr class, excepting perhaps wells, cannot he relied on 
to give protection in such an exceptional succession of dry years as that which 
commenced AA’ith tho tcrnble famine of 1895). Nevertheless much may he 
eilcoted by the persistent development and improvement of the existing means 
of protection — ])vivatc irrigation AA'orks and wells. The^ problem of extending 
and improving tlieso, until recently, lias hardly been studied, for tiie apprehension 
of famine has been too remote. But there appears to be room for gradual 
improvement on many dilTcrcnt lines. The assistance of Government will he 
required, not only financially, hut in organizing and advising private effort. 
'I'liose Avho knoAv tiio people best appear to ho agreed that little can be expected 
from them when co-operation is necessary, as for instance in the construction 
of noAV irrigation tanks. ^ Yet the long blinds which have been constructed in 
the centre and Avest of the Ahmedahad district must have been made by the 
joint efforts of many landholdei'fS ; and wo feel certain that Civil and Public 
Works officers, with a conviction of the iraportanco of small works and with a 
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sympathetic knowledge of the people, would he able to do a great deal in 
encouraging the development of wells and other private protective works. They 
can at least indicate where and how success is possible, and can obtain for the 
people whatever money aid may be needed. It may be inquired perhaps why 
the action of Government should be limited in general to tbe encouragement of 
private effort in small works of this description, and why such works should not 
be undertaken by Government itself. It must bo recognized that in a rayalioari 
province, in which Government takes a portion if not the whole of the rental 
which would go in other provinces to the landowner, a special obligation rests 
upon Government to improve its estate in the same way as a pradent landowner 
would improve his. We have, no desire that Government should evade this 
obligation. In the case of Government estates in zamindari proAunces, w'e have not 
hesiteted to press ^upon Government the duty of executing, by its own agency, 
improvements of the class which the zamindar might bo expected to undertake 
in his private estate. But the case of individual, particular, and occasional 
Government estates, though in many respects similar, differs in important 
respects from that of a vast province administered on ratjatmiri principles. 
In the case of the latter, the part which Government can usefully play in the 
management and improvement of the land is necessarily general and remote. 
The rayat, for good or evdl, has been given a far more independent status than 
that of a Government tenant in a zamindari province ; and he would be the first 
to resent the wholesale interference and often ignorant meddling of 
Government officials with his little property for the purpose of improving it. 
The narrow limits which exist for the construction of irrigation wells 
by Government agency have been fully set forth in the general chapter 
on Private Irrigation Works, and much the same principles must we think apply 
to all small works which would benefit a single holding or a small group of 
holdings. The functions of Government must be limited to providing the capi- 
tal ; or to enabling the rayat to procure with the minimum difficulty the capital 
necessary for the execution of the required improvements, to furnishing him 
with the information and expert aid which he is unable to provide for himself, to 
suggesting the directions in which improvement may be possible, and generally 
to the organization of private effort. Holding these views, therefore, we do not 
recommend that Government should, except in rare and special cases, make 
weUs or small tanks, or even hands. But we have proposed that the country 
should be thoroughly examined as to subsoil water-supply for weUs, and 
for suitable sites for tanks and hands. The concessions proposed under the 
heading of talcavi (Chapter VI) are of course designed to enable the people to 
procure the capital which they require, either dhect from Government or on 
easier terms from the local capitalists, with whom the people may be able to 
make better bargains when they have the alternative of a resort to Government. 

138. There is one measure which has long been regarded as above all others 
essential for the encouragement of private improvement, namely, what is usually 
termed the exemption of improvements from enhancement of assessment at 
revision of settlement. Now not only is this exemption allowed in the 
Presidency of Bombay, as it is throughout India, but the exemption has been 
made perpetual ; its perpetuity has been declared by law, and by special orders 
of Government, which have been published with the express object of making 
known far and wide the policy and its motives. It might have been expected 
that in Bombay, if anywhere, the full effect of this extremely liberal pohey 
would have been thoroughly appreciated and understood. To our considerable 
surprise, however, we find that this is not the case, and that there is a certain 
amount of misapprehension on the part not only of the rayats, but also in some 
oases of the officials, as to the intentions and practice of Government in this 
matter. It is of great importance that any misapprehension of this kind should 
be removed as soon as possible, in whatever way may appear most suitable! 
The question is separately discussed in Chapter V (I, 180). 

{v),““Famine works and programmes. 

,139. Works constructed during the famine, of 1899-1901 . — From April 
1899 to the end of October -1901, 86| lakhs had' been spent on famine relfef 
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TTorks in Gujerat— 3 lakhs on rail-ways, 8 lakhs on roads, 60 lakhs on village 
and District Board tanks, and 25 lakhs on irrigation and drainage works. 
Only three works of any real importance were incomplete— the extension of 
the Khari system of canals, the Mnwalia tank, and the Godari-Goraj drainage 
channel. They should all three be completed, unless this has already been 
done by the famine lahour since employed. With few exceptions the* works 
selected were, no doxibt, useful works ; but we think that, in some instances 
at any rate, the policy adopted of concentiating all the labourers in large relief 
camps prevented the best use being made of their labour. It aj)parently led to 
the expenditure of laklis on the Broach tanic — a work which we inspected, 
and of wliich'it is difficult to see the utility. To this policy must also, we 
think, he attributed the fact that, although for the past’ three' years labour has 
been available in abundance, and although large sums have been spent on tanks 
in certain localities — often more than was necessary— many of the small tanks 
in Gujerat still remain in a state of grievous disrepair. We cannot but feel 
that a great opportimity for repairing them has been lost. There are no doubt 
difficulties of supervision in the case of a large number of small works, which 
the rayattoari system intensities, but we are not satisfied that they were 
insuperable. 

140. Possible irrigation.ioorks for future famines. — ^We have no doubt 
that, in accordance with the recommendations of the recent Famine Commission, 
the tendency in future will be to attach far greater importance than formerly to 
village works. But, in any case, the fact that in Gujerat small irrigation works 
afford perhaps the only means of employing famine labour with profit to 
the people and to Government, tells weightily in ^ their favoiu, and should 
ensure the first place in all future programmes of relief works to the construc- 
tion and repair of small tanks, and of field embankments of the kind referred 
to in paragraph 136. Where nothing better can be proposed, the beds of the 
tanks should be cleared of silt, although the cost will generally be great in 
comparison with the benefit gained. Drainage works should also have a pro- 
minent place in the programme. Until a more thorough examination has been 
made of the country, it will be impossible to do more than indicate roughly, 
as we have already done (paragraphs 119 to 126), the field that exists for larger 
irrigation works on which famine labour might be employed. 


Section IV.— THE DECCAN. 

(i). — Local conditions; use and value of irrigation. 

141. Demand for irrigation in the Deccan. — The Deccan districts resemble 
those in Gujerat in so far that about 96 per cent, of the cultivation is 
unaided by irrigation, and that in a year of good rainfall the dry crops do as well 
or better without irrigation than with it. Bu t there is this great difference that, 
whereas a year of drought is exceptional in Gujerat, it is of very frequent 
occurrence in the Deccan. During recent times the Deccan districts have 
been visited by the severe famines of 1876-78, 1896-97, and 1899-1901, with 
considerable scarcity in 1901-02. There was also distress, not amounting to 
famine, in 1892. Excluding the Ghat areas the average rainfall is much less 
than in Gujerat, and in ordinary or normal years the cultivation is more 
precarious. Irrigation is therefore much more urgently needed as a protection 
against drought than in Gujerat; and it may be added that there is much less 
danger of injury to the country by water-logging, not only because it is not 
exposed to floods and can be much more easily drained owing to the natural 
fall in the country, but also owing -to an important difference in the culti- 
vation. We have shown bow any extension of irrigation in Gujerat would be 
certainly followed by a great extension of rice cultivation, which is the only 
crop, besides sugarcane and garden crops, for which irrigation is ordinarily 
required. In the Deccan, however, irrigation is not another word for rice 
cultivation as it is in Gu jex'at and Sladras. The Bombay Irrigation Report 
for 1899-1900 shows that of the total area irrigated in that year by first class 
irrigation 'works (106,000 acres), no' less than 64 per cent, was . under, millets. 
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11 per cent, was sugarcane, nearly 7 per cent, ground nuts, while only-3‘6 per 
cent, was rice, the ' percentage under wliioh was exactly equalled by that 
under maize. In the previous year the proportion of rice cultivation did not 
exceed di’a per eent. of the total area irrigated by the works. There is no 
evidence of a tendency to extend the area of rice cultivation in the tracts 
commanded ; -but, except in years of very heavy rainfall, water is taken freely 
for wheat and millets, and there is also a marked tendency to extend the 
area under sugarcane and high class crops. Maximum areas are usually 
attained on the Government irrigation works in years of drought, in spite of 
the shortness of the supply, the reason being that water is taken for a much 
larger area of dry food crops tlian usual. But although the area contracts 
in a wet yeai', higher class crops are then cultivated ; and the revenue earned is 
often greater in wet years, or years of small areas, than in years of drought 
when every available drop of water is keenly utilized. During the five dry 
years ending 1900-01, the irrigated area exceeded that of the previous five wet 
years by nearly 47 per cent., hut the net revenues for the two periods were 
practically identical. Irrigation is, therefore, appreciated in the Deccan as a 
means of increasing the value of the produce of the land, as well as for the 
protection that it affords against drought. It is true tliat irrigation works 
cannot he made to pay, but this is due generally to their unavoidably great 
cost, rather than to the Unwillingness or inability of the cultivator to pay for 
irrigation ; the average water-rate being at the rate of Rs. 4’46 per acre which 
is much higher than in other provinces. 

142. Soils. — Black soil prevails in all the Deccan districts, hut in the 

southern or Carnatic districts a rich loam is also found. The black soil is found 
generally in the river valleys, hut it is not so heavy or so retentive of moisture 
as the deeper beds which are found in Southern Gujerat, and Khandesh is the 
only district in which cotton is very extensively cultivated. As in Gujerat this 
crop does not require irrigation. Rice is extensively cultivated in Dharwar, 
und to a less extent in Belgaum ; but it is not much cultivated in other districts. 
There appears to he no reason why rice should not he cultivated successfully in 
the hlucK soil of the Deepan, if an adequate water-supply were available ; hut 
in those parts in which there are water advantages, the people seem to grow 
a largo area of dry crops, which in good years yield an excellent outturn without 
irrigation, and a smaller area of sugarcane and other high class crops. In 
years of drought the latter area is curtailed or water is economized and diverted 
to the dry crops. This is undoubtedly the system best suited to the Deccan, 
and it is to he hoped that no attempt will he made to force or encourage the 
extension of r^ce cultivation. - . 

143. Manure. — ^The extension of irrigation in the Deccan wiU, as in 
Gujerat, involve heavy manuring. We had abundant evidence that the people 
recognize this fact, that the value of manure is keenly appreciated, and that no 
one thinks of withholding it from irrigated land. Many new sources are 
gradually being opened.' In Ahmadnagar safifiower is now grown largely 
for oil-cake, to meet an ever-increasing demand ; poudrette is prepared and sold 
by the Municipalities of Poona and other large towns, with great advantage 
to the Municipal incomes ; and recently fish manure has been imported in 
large quantities by rail ffona the coast districts. We have no doubt that the 
supply of manure will keep pace with any possible extensions of irrigation. 

144. Miners in the Meccan. — The Deccan, like Gujerat, is traversed by 
a number of important rivers, which carry great volumes of water during the 
monsoons, hut are dry or nearly dry for the remainder of the year. There is 
■this great difference, however, that the Gujerat districts lie near the mouths 
of the rivers which traverse them, or at the end of their course towards the sea, 
while the Deccan districts are situated near the sources of their rivers in the 
Western Ghats, This fact justifies the hope that it may he more possible 
to provide storage works for the Deccan than for Gujerat. It may not be 
easy to find suitable sites, even in the Ghats, for such works, which -vyill 
be both difldcult and costly ; hut any which it may he possible to con- 
struct will he situated in a, region of unfailing rainfall,, .and, yet witliin a 
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rcasonablo dislaiico of the area to bo oommandcd. The ellective protection of 
any considorahlo portion of the Deccan against famine is absolutely dependent 
on the construction of such works, which will in a small and humble way 
perform the functions of the glaciers in the distant sources of the snow-fed 
rivers of Northern India, and hold back some portion of the excessive rainfall 
of tho monsoons, so as to ensure a small but perennial supply to the rivers in 
whose catchments they will be placed. 


I‘i5. Exlcui qf area ^n'oleolcd by irriyatioii. — The following table will 
give an idea of the extent to which tho nine Dccoan districts are at present 
protected by irrigation from all sources. The areas are averages for the ten 
years ending lUOO-Ol ; — 
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2,121 

4 

83 1 

1 

3-9 


Total 

• 

8,780 

19 .U 2 G{rt) 

520 

s„ 1 

4-4 


(n) Tlif ttiiitOr cn'i'i'cil STfJ i* IikI'iJciI tnicf oicrj tilt rrojurtlon ot lliL. to tin' nliolc Tories trotn 0’3 pt* Tta*- 1" Bljapnr to i'l per 
iTiit. lit IVwns, 

tl} Tlif a.'f j« ►lion n 'ii.ilcr nrU' nre IumiJ oii llir s-'iiniptlon that the ilouhk oropptJ area imilct wiillj btai> the same proportion to the 
total aKa unilrr "til' at thr iVmhle iMppe J area Irrlpaied trom all aonree. tKar< to the total Irripited area. 


1‘iG. Foreign States. — Tho Deccan districts include Kolhapur and a number 
of smaller Native States, iu all of which irrigation would apparently be as keenly 
appreciated as in the British districts. In future sohemes for the extension of 
irrigation in the Deccan the requirements of those States should be considered 
as far as may he practicable. In some cases it may be necessary to construct 
reservoirs in, or to carry the now channels through, some of these States ; but it 
is not thought that this will cause any difficulties which cannot be removed 
by mutual agreement. 


tn ). — Existing State irrigation works. 

14'7. First and second class toorks. — ^Thcre arc iu ^ the Deccan districts 33 
iirst class State irrigation works, that is, wOrks for which separate capital and 
revenue accounts are kept, and which are under the management of the Public 
■\Vorks Department. Of these, 8 are classed as Major, and 26 as Minor Works ; 
but the distinction is rather an arbitrary one, depending merely on the 
source from which funds were provided. The Minor Works are of the same 
character as most of the Major Works, and some of the former are more 
important than some of the latter. Six of the Major Works have beeii sanc- 
tioned as productive works, but no irrigation work in the Bombay Presidency 
outside Sind has fulfilled the conditions of a productive work. Two only, 
the Niva Caual and the Mhasvad Tank, have been sanctioned as protec- 
tive works, aiid one of these has proved move remunerative than the so-called 
productive works. The first class works may therefore be considered together, 
without regard to these arbitrary classifications which have been made nierely 
for purposes of account. The second class works are long established works, 
which, although not constructed originally by Government, are now under 
Government control. They have no 'capital dccounts. The Public Works 
Department are responsible for maintaining them in a proper state of repair. 
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but the revenue management is in the hands of the Collector. The following 
table shows the distribution and the protective value of all irrigation works 
maintained by tlie Public Works Department : — 


Distuict, 

« 

1ST CLASS 1IIR10.VTI0N WOIIKS. 

2NU CLASS WORKS. 

Areragc for 
ten years 
ending ltK» 
01. Ist and 
2n(] class 
works. 

Number 

of 

works. 

FoBTEif TKIBS iKDlITO 1000-01, 

M liumum 
area. 

Mfiitmum 

nrea. 

ATfTJlgC 

BTfa. 

Number 

of 

works. 

Arcrage 

orcfl. 





Acres. 

Acres. 

Acres. 


Acres. 

Acres, 

Khnndesh 



5 

3,601 

10,625 

G,417 

82 

0,013 

15,430 

Nasik . . 


• 

1 

2,200 

3,763 

2,879 

271 

28,254 

31,133 

Ahmadnagni' . 


• 

3 

2,001 

10,762 

5,676 

2 

147 

5,822 

Poona . 



G 

2G,0CG 

70,000 

45,658 

3 

507 

46,065 

Sholapur 



4 

G,290 

26,064 

12,105 

**• 


12,105 

Sataia . . . 



G 

7,231 

18,037 

12,600 

1 

109 

12,709 

Bijapur . 


• 

1 

4 

205 

42 

16 

1,367 

1,409 

Belgaum . 


• 

2 

4,186 

10,845 

6,409 

67 

9,910 

16,319 

Dharwar . 


. 

6 

1,6G4 

2,970 

2,141 

478 

60,C0G 

62,750 

Total 


33 

63,101 

164,979 

93,829 • 

920 

109,013 

203,742 


The minimum and maximum areas shown in the 3rd and 4th columns 
are the aggregates of the minimum and maximum areas for each work 
without reference to the particular years of occurrence. The totals of these 
columns do not therefore represent the minimum and maximum areas of all 
the works in any one year. 

148. The maximum areas on record are 119,771 and 121,229 acres in the 
years 1897-98 and 1900-01, respectively. The minima during the decade are 
62,916 and 69,564 acres in 1892-93 and 1896-96. It will be observed, how- 
ever, that generally the average area is throughout about 60 per cent., and 
the minimum area about 30 per cent, of the maximum recorded. It may 
also be noted that, as a general rule, maximum areas have occurred in years of 
drought, which shows that the works may be of great value in such years, and 
do not ordinarily fail, though failures in a year of drought have occasionally 
occurred. We have before observed that a year of short area may be a year of 
good revenue, owing to the irrigation being confined to the higher class crops, 
and not being rec[uired for dry food or fodder crops. 

149. Areas on second class icorks. — ^The areas returned as irrigated by • 
second class works are practically constant from year to year, for reasons which 
will be explained further on. It will be seen that although these works do not 
irrigate on an average more than 120 acres each, the total area under them is 
greater than that irrigated by first class worksi so that they are collectively 
of considerable importance. They are most numerous in Khandesh, Nasik, 
Belgaum, and Dharwar. In the two former districts they take the form of 
iandharas, or weirs, built across the rocky bed of some stream, to divert 
the water into side channels. These channels cannot command the country at 
any great distance from the banks of the stream, but they nevertheless irrigate 
considerable areas, and are often held by several villages. The works are 
managed by the people with considerable skill, every drop of water in the. 
stream being utilized by means of successive bandharas, and the channels are, 
when necessary, worked in rotation. The second class works in Belgaum and 
Dharwar consist mainly of tanks. 

150. ProdttcUve value of first class loorhs. — The productive value or 
financial position of the first class works has next to be considered. Taking the 33 
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woiks as a whole the results of the working during the ten years ending 
1900-01 are as shown helow : — 


Avernge area irrigated animally . 

. . . 98,8S9 

aores. 

Capital cost to end of 1890-91 

Es. 

. . 2, 39,83, 42a 

Per acre 
Es. 

„ ,, 1900-01 , 

. 2,56,68,797 

27S'60 

Aver.age water-rates and land revenue 

4,18,691 

4-46 

Avernge total revonuo of all kinds 

5,77,802 

6-16 

„ working expenses 

. . 8,29,667 

8-51 

„ net revenue 

2,48,135 

2-65 


161. At the beginning of the decade irrigation had been developed to 
nearly its full extent on almost all the works, and but little expenditure has 
since been incurred against their capital accounts. The average net revenue 
for the whole period yielded a return of just 1 per cent, on a capital of 248 
lakhs, which is the mean of the capital outlay at the beginning and end of 
the decade. Taking the rate of interest at 4 per cent, it may be said that the 
irrigation of 93,829 acres per annum involves a permanent annual charge on the 
State of Es. 7,44,000, or at the rate of Es. 7*93 per acre. This result is attained 
after levying an average charge on the cultivator of Es. 4*62 per acre, so that 
the true cost of irrigating an acre may be taken at Es. 12‘66, or a little less 
than one-third of the value of the crop, which, according to the detailed valua- • 
tion in the Bombay Irrigation Eeports, may be taken as averaging about 
Es. 42 per acre. 

162. In return for this expenditure the State may rely on the irrigation 
of from 106,000 to 120,000 acres in years of drought, which would reduce pro 
tcinto the severity of distress and the cost of famine relief. There is also of 
course an indirect return to the State in other ways which must result from any 
increase in the wealth of the country. On the other hand, no account has 
been taken of the interest charges incurred while the works were under con- 
struction, and until they had attained their present stage of development. 

163. Classification of tcorihs according to their sources of supply. — The 
great cost of irrigation in the Deccan is so striking, and has such an important 
hearing on all proposals for its extension, that we have thought it necessary 
to analyse the figures which have been quoted, in some detail. It has already 
heen observed that the recognized classification for accounts purposes of these 
works does not indicate their character, but they may for the purpose of our 
inquiry be divided into five classes as follow ; — 

Class A. — ^The Mutha Canals. 

Class B. — Canals with ghat-fed storage works, or which are in other 
ways favourably situated : the Nira, the Gokak, the 
Lower Panjhra, the Dpper Man, and the Yerla Eiver 
Canals. 

Class C. — Canals without storage works ; the Krishna, Kadva, Lakh 
and Ojhar, Eewari, Ohikli, and Jamda Canals. 

Class Z).— Large rain-fed tanks, the capital cost of which is not less 
than Es. 4,00,000 each. There are four of these, viz., 
the Mhasvad, the Ekruk, the Ashti, and the Maini. 

Class M — Small rain-fed tanks, each costing less than Es. 4,00,000. 

The Mutha Canals really belong to Class B, as they are fed from Lake 
Pife, a fine ghat-fed storage work with a capacity of over 3,200 millions of 
cubic feet. But these canals . must form a class by themselves. In the first 
place, they have been constructed as much for the purpose of the water-supply, 
of Poona and Kirki as for irrigation, and the capital cost includes the cost 
of the reservoirs, mains, reserve weirs, and other works connected with the 
' water-supply. Apart from this, the area irrigated by the water available , 
for the purpose is very small, because the cultivation is all of the hio - 
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class consislinf? mainly of sugarcane, the hast and mo^t valualjlc laruln of 
wliioh arc Hrown in ilio ncif'hlifnirhood cf Pomm, Tt llius liappans tliat flio 
capital cost of these ennaht works out to the abnormal rate of lls, 720 j)cr aero, 
and ns it represents more than a quarter of the total capital outlay on all 
works, it is ahsohiloly necessary to consider it separately, 


IG t, The followinf; table h'‘VC« details rclatiin; to each of these five cla^en 
of work's *. — 
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(7) Minlmutn. tinco ISrO-fU . . , 

• 

0,4'.7 

27.271 

7,712 

7,3 

4.2'3 

(8) MMimum „ n ... 
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12,621 

71.977 
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26,671 
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(10) CspUnl roit . . . ■ . . 

• 

729 

18S 

210 


217 

(11) Wfttocnlc and rH land rerenna. . 

• 

14-37 

311 

4-Sa 

2-?t> 

.3 74 

(12) Gross revenue of all kinds . . . 

• 

27-31 

3-.S3 

4-72 

4-lG 

•i-ic 

(13) Working expenses .... 

• 

0-07 

1-Pfl 

4-72 

3-78 

3-22 

(14) Net rovenno 

« 

18-2-1 

1-17 

... 

P-3S 

0-91 

(IG) Interest otarges less net revenne, or net cost 
to State per acre 

10-93 

cei 

6-32 

13-Sl 

8-91 



Per cent. 

Per rent. 

Per eent. 

Per cent. 

Per cent. 

(10) Not revenne, return on capital outlay . 

• 

2-5 

1 

0-70 

• «. 

O-ll 

0-3S 


156. Class J. The Mutha- CamL— The vrork in Class A is of such a 
snecial character that no explanation is required of the apparently abnormal 
rates shown under items' (10) to It will bo seen that the work is more 

remunerativo than tlioso in any other class. It is difficult to say whether 
better or more financial results • would have been attained if the whole of 
the available supply bad been made available for irrigation. The capital 
cost could probably have been considerably' reduced, and in any ease the 
extensions of area would liaye resulted in a reduction of all the acreage rates, 
except perhaps that shown as item (11) • 

156. ciasa B. Ghat-fed storage worJes.—Oi the five works included in 
Class B,*the Nira Canal is thc'only, one which has a largo stor.nge work. The 
remaining four are comparatively small, and their storage is not ghat-fed ; 
hut they have been included, iu . this class as tiifeir supplies are moro assured 
■than those of works in Classes C to'E. :The Upper Man and Tcrla river works 
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liaro 'been very costly, the capital cost per acre being Us. 286 and Es. 242, 
respectively, and neither of these Uvo works at present pays its working 
expenses. The Is'ira Canal, which is the best type of works of this class, has 
cost nearly 57 lakhs which corresponds to a rate of Es. 174 only per acre of 
average irrigation. Its storage work at Bhatgarh, now knomi as Bake 
IVhiting, has a capacity of 5,500 millions of cubic feet. It is one of the finest 
works of its kind in India, and a work of which any Government might be 
proud. 

I • 

157. On referring to tbo preceding table it will bo seen that the cost to the 
State per acre irrigated (item 15) has been considerably less in this than in any 
other class. The, reason is that the capital cost per acre (item 10) is- much 
less, or, in other words, a much larger area can bo irrigated with a given 
expenditure, when there is a ghat-fed storage work. It will also he seen, on 
comparing items (7) to (0), that both the minimum and average areas of the 
class hear a higher ratio to the maximum than in any other class except Class A, 
the circumstances in which arc special. The return for the whole class is 
pulled down by the low average of the water-rates, which appears to be mainly 
due to the system adopted in working the Nira Canal to which we shall 
presently refer. The returns arc also afTocled by the diversion of water from 
the storage work on the Gokak Canal to the Gokak Mills, which, is referred 
to below (paragraph 176). Allowing for these accidental causes, the return for 
works of this class would probably exceed 1 per cent., and the permanent charge 
on the State for every acre of irrigation would probably be less than Es; 6 
per annum. It is only by means of works of this class that any considerable 
extension of irrigation in the Bcccan will be possible. 

luS. Class C, Calais xcUhoul storage tcoi'Ics. — Class C includes the 
Krishna C.anal, which receives n fairly steady supply from the Krishna river 
near the foot of the Ghats, though the area under irrigation could he greatly 
extended if a storage work, for which hitherto no suitablo site has been found, 
could he provided. This work has cost less than 9 lakhs, and has been very 
successful, the .average return amounting to 3’35 per cent. The small Eewari 
Canal has yielded a return of ne.arly G per cent. "Works of this class, which 
are bandharas on a large scale, arc comparatively inexpensive, as weirs can be 
easily and cheaply built on the rocky beds of the Deccan rivers. But they are 
of little protective or productive value, however small their cost, if the 
.supply is liable to constant failure and interruption. Against the successful 
%vorks just named, may ho placed the Kadva, the Pravara river (Lakh and 
Ojhar Canals), and the Jamda Canal works, all of which are of very little value 
without storage works and havo failed to pay even their working expenses. 
Wo do not think that there is much room for successful works of this class’on 
XV large scale iu the Deccan ; and the general results attained show that, although 
the absolute cost of suoh canals is comparatively low, the rates of capital cost 
and of working expenses per acre brought under irrigation, are likely to he very 
high owing to the great uncertainty of the supply. 

169. Classes J) and U, Baiu'fed tanbs. — We have next to consider the case 
of rain-fed tanks situated outside the Ghats, of which there are twenty examples 
constructed at a cost of over 68 lakhs of rupees. Many .more works of this 
class havo been proposed, or actually commenced, as famine relief works, so 
that it is of great importance to consider the resiilts attained on them. We 
would, in the first place, remark that costly as these works undoubtedly are, 
and uncertain as their action may be in a particular year, they have neverthe- 
less a protective value which is not to ho despised. Particular tanks may fail 
in seasons of great drought, hut they do not all do so, and in such years many 
of them irrigate their maximum areas. Three of the four large tanks in 
Class D irrigated their maximum areas in 1900-01, and the fourth irrigated its 
maximum in the previous year. Several of the smaller tanks attained their 
maximum in the famine years 1896-98. Apart, however, from their value in 
years of great drought, they are also of great utility in years of badly distributed 
rainfall, and undoubtedly strengthen the position of the cultivator, In many 
places they also have an indirect value in maintaining the spring level in the w ^ 
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160. Large and email tanks. — Wo havo divided these rain-fed tanks into 
two classes according to size. Many of our witnesses expressed the opinion 
that small tanks had little or no protective value, owing to their small catch- 
ment areas. The figures in the preceding table do not, however, appear to 
support the view that largo tauks havo a greater protective value, in relation 
to their cost, than small ones, or that they are loss unremunorative works. 
Whether regard bo paid to the areas recorded, to the ratio of the average to the 
minimum and maximum recorded areas, to the capital cost per acre irrigated, 
to the w'orking expenses, or to the actual cost to the State of each acre irrigated, 
the advantage is all on the side of the smaller tanks. The advantage would 
have been all the greater if the dividing lino had been drawn a little lower 
down ; for the most unromunerativc of all the tanks in Class E is the largest 
of them, the Bhatodi, which cost Bs. 3,79,707, while the working expenses 
exceed the gross revenue by Ks. 1,835. On the other hand, the figures for 
Class .T) havo been unfavourably affected by the fact that a considerable 
portion of the supply of one of the largest tanks in that class, the Ekruk, is 
reserved for the water-supply of Sholapur. It is diflicult to say what allowance 
should be made for this, but it appears doubtful whether any reasonable 
allowance ^YOuld give Class D the advantage. We do not claim that the 
figures are conclusive in favour of tho smaller tanks. The capital’ outlay 
shown against some of these may possibly havo been incurred on restoration of 
old works, and not on original construction. One of the best of them receives a 
supply from the Mutha Canal ; and many of tho most remunerative small 
tanks are in the Dharwar district, in which conditions are more favourable for 
such works than in tho northern districts. Tho figures, nevertheless, indicate 
that if Government wished to spend, say, a orore of rupees on rain-fed tanks, 
it would be better to make, say, fifty small tanks at some distance from each 
other, than five large tanks like the Mhasvod, which cost over 20 lakhs. 
Large tanks which can be made to hold two or three years’ supply are of 
course less likely to fail in years of drought than other tanks of any size 
which irrigate annually as large an area as they can ; but the cost per acre 
annually irrigated is very much greater. A tank with a very large catch- 
ment area is likely to receive a higher proportion of its full supply in a year of 
drought, than one with a catchment area one-tenth the size, but not a higher 
proportion than ten such small tanks would receive. Wo advocate the con- 
struction of storage works of the largest possible capacity, wherever suitable 
sites for them can be found in tho zone of unfailing and torrential rains, or 
when they can be fed from a river or canal ; but we think that the advantages 
of large tanks in the region of uncertain rainfall have been over-rated. We 
have had abundant evidence in other provinces of the collective value of 
numbers of small tanks, but we need not go outside the Deccan for such 
evidence. We have only to point to the results attained on the second class 
works, which irrigate annually a larger area than all the first class works 
put together. 

161. Prospective improvement in financial results of toorks.—la our 
attempt to determine the true financial position of different classes of works, 
considered with reference to the character of the source of supply, we have 
taken the average results during the decade ending 1900-01 ; because the 
figures show that, in spite of an increase of nearly 47 per cent, in the area 
irrigated in the latter half of the period as compared with the former half, 
the net revenue realized in the two quinquennia were practically identical. 
We have little doubt, however, that the great expansion of the irrigated area, 
which has occurred during the last five years of drought, will result in a perma- 
nent improvement in the financial position of these works ; and that, as the 
advantages of irrigation are more widely understood, the average area under 
irrigation will approach nearer and nearer to the maximum. On this account 
the future financial prospects are probably more favourable than is indicated by 
our statements of the results attained during the past ten years ; but when 
every allowance is made for this, and for possible improvements in the adminis- 
tration of the canals, we do not think that they will ever prove remunerative 
in a financial sense, or that they can be expected as a whole to return more 
than 2 per cent, on the capital cost. 
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162. Mnancial remits on second class worTc8.-^A&tQ^sxdi'& second class works 
(paragraplr 147), it is found that the average revenue credited to them amounts to 
Rs. 4,43,489 per annum, while the average expenditure on maintenance and 
collection fees amounts to Rs. 1,87,119, or 42*2 per cent. At least 99 per cent, 
of the revenue credited to these works is indirect, that is, it is a certain share of 
the fixed consolidated land revenue . assessment ; and it shows very little varia- 
tion from year to year. It is subject to remission on account of failure of the 
works, hut otherwise it is payable whether water is taken or not. This accounts 
for the small variations in the areas returned as irrigated by these works. 

163. Protective and productive taoricing of canals, — Several questions con- 
nected with the working of the first class irrigation works have been brought to 
our notice, on which we desire to offer a few remarks. The first of these is the 
difference in the administration of those classed as productive and protective. 
It is the practice in Bombay to manage the two works classed as protective 
— the Nira Canal and the Mhasvad tank, — on what are called protective 
principles ; that is, less with a view to commercial profit than to the protec- 
tion of as large an area as possible in the event of a drought occurring. 
Thus it is the custom to restrict, in the beginning of the year, the area that 
may bo put under sugar-cane and other high class crops ; in the apprehen- 
sion that the rainfall may prove deficient, and that there will be a strong 
demand for water in the following cold weather for dry food crops which 
it will not be possible to meet without such restriction. If there is a normal 
rainfall, the area under high class crops is therefore much less than it would 
otherwise have been, or might have been, and a great deal of canal revenue is 
lost. If the rains fail there is less, if any, loss of revenue ; as the water held in 
reserve is utilized to great advantage in protecting a large area of dry crops. 
On works which have been classed as productive, this system is not observed ; the 
idea being that, as they have not been sanctioned avowedly for purposes of pro- 
tection, water should be disposed of to the 
best advantage, or, as it is called, on com- 
mercial principles, so as to bring in as 
great a revenue as possible without regard 
to the possibility of drought. The differ- 
ence is shown by the table in margin, 
showing the average percentages of 
sugar-cane and 8 months’ crops on the two 
protective works, and on those other 
works which have a fairly assured supply. 
The rates for sugar-cane vary from Rs. 10 

to Rs. 60, and for 8 months’ crops from Rs. 4 to Rs, 8 ; while those for other crops 
vary from 12 annas to Rs. 3 ; so that the percentage of high class crops very 
materially affects the financial results attained. 

’ 164. Advantages of loorking on prodttcfwe principle. — The first point that 

occurs to us is that, if the protective system of working has any advantages, it 
should be applied to all works alike, irrespective of the fund from which the 
cost of construction has been met. We are, how'ever, disposed to doubt 
whether the system has any real advantages, even from a protective point of 
view. The mere extension of the area under food crops in a year of famine 
is, in the Deccan, no longer a matter of the first importance, as it u'as in 
1877-78, There is no longer any difficulty in getting food grains into the 
province in years of drought. What is really wanted is remunerative agricultural 
employment for the people ; and as long as this can be found for them by 
means of irrigation works, it is a matter of little importance whether they 
are employed in the cultivation of food crops, or of such a crop as cotton or 
sugar-cane which can he exchanged for food. If the cultivation of an acre of 
sugar-cane will afford employment, directly or indirectly, for ten times as many 
people as an acre of jiiar or iajri, there is no particular advantage, even in a 
famine year, in sacrificing the acre of cane for the sake of the ten acres of 
millet; and in a year of ordinary rainfall the acre of cane is lost to the 
country, and the .profit that might be derived from irrigating it, is lost to the 
State. If the wealth of the community is to be increased to the full 
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■tyhlcli the^ expenditure, dri ’ irrigation may render possible; these' must 

be worked with regard'to theboriditidns in horpaal, arid nbtih'bxdedtiorial, years. 
Subject to one Hmitatioii' to whicli. ye shall presently ’ refer, we consider that,* 
as a general rule, the system of 'worlcihg which' will give the best commercial 
results will also be found to be the most protective.' The greater the amount 
of the canal revenue, that is, 'the greater 'the amount which the cultivators 
are willing to pay for the use of canal v^ater,' the ■ greater are ' the profits of 
cultivation and , the addition .'to the 'wealth of the community ; 'and we cannot 
recommend' that the productive efficiency of irrigation works should be crippled 
in ordinary years, for the sake of meeting the supposed exigencies of a year of 
drought. We think that' in ' the long run the cultivators may be trusted to 
know their own interests better than the authorities, who may ^attempt to 
impose restrictions on the course of cultivation and that if left to thernselves, 
they will extend the cultivation of 'food crops when the rise of prices, and 
other indications of approaching scarcity, encourage them to do so; Lastly, 
we cannot biit recognize that the continued extension of protective irrigation 
must depend on the financial results attained on works which hare' been con- 
structed; If such works could be made to pay, as the canals in Northern India 
pay, there would be no limit to the funds which successive Goverriinerits of 
India would readily devote to their multiplication. But if, in Consequence of 
the adoption of a faulty system, each new work imposes a permanent' charge 
on the revenues of the country out of all proportion to the protective advan- 
tages gained, a time will come when the extension of protective irrigation will 
be discontinued, owing to the blunders committed in its name. 

166. The Executive Engineer, Poona Irrigation Ei vision (Mr. Visvesvaraya), 
informed us that it would he possible to treble the net revenue! on the Nira 
Canal if the existing restrictions on the extension of high class' criltivation were 
removed; and other officers have also testified to the prejudicial effect of the 
existing system. We are not in a position either to accept or to question this 
estimate ; but we cannot but think that if, by a relaxation of the present rules, ' 
it were possible to treble or even to double the net revenue of. the canal, the 
increase, in successive seasons, of the wealth and prosperity of the cultivators 
would be a far better protection in a season of drought, than the greater extension, 
in that particular season, of the area under food crops which may be rendered 
possible by the continuance of the present system. And if the Nira, Oknal could 
he made to pay 3 per cent, on its capital cost, the greatest objection to the 
extension to all parts of the Deccan of' as many works of the same class as it 
may be possible to construct — the 'objection based on the permanent charge that 
such works would impose on the State,: — would practically disappear. 

166. Necessity for a wide distribution of the supply I — There is one excep- 
tion to the general principle that the system of working which will give the best 
commercial results, will also in the long run afford the greatest protection. We 
refer to the importance of a wide and fairly equal distribution of the supply. 
Even this does not always involve an exception,' for the cost 'of a wide 
distribution is very often compensated' for by the greater permanence ‘ and 
stability of the demand. But even whfen this is not the case, we consider itpf the 
greatest importance; on both protective and sanitary grounds, to distribute the 
available supply as widely as possible, even when this may render the works less 
remunerative. This is especially the case in the Deccan, Where wet cultivation 
can he supplemented in ordinary years by large areas of dry crops. The Mutha 
Canal affords an instance of the evil of concentrated irrigation ; no less than - 60 
per cent, of the area irrigated is under sugar-cane within a radius of a few miles 
from' Poona ; and we have had evidence that very serious injury is being caused 
to the soil by water-logging and over-cropping. We have also been informed 
that water cannot he sent down to the tail of the canal, owing to the demands 
of the Poona cane cultivators; and a proposal has been made for a new storage 
work to give a supplementary supply which may be joined to the tail of the 
canal and to extensions beyond it. ' The concentration of irrigation around 
Poona must reduce the protective value of the canal. No doubt the cane 
cultivation employs directly, and indirectly a great number of labourers; but 
there is reason to fear that, when irrigation is thus concentrated, an undue 
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share of the benefits of protection is ; appropriated: by Treal thy landoTniers or 
capitalists. We think that in the Deccan a canal should ordinarily be designed 
to command four, or at least three, times the area which it may be expected to 
irrigate iii normal years ; that the share of the total supply to be assigned 
to each. water-course should be proportioned to the, area commanded by, it, the 
internal distribution being arranged by the cultivators in accordance' with their-, 
respective shares ; and that each landowner within that . area should'be entitled 
to a proportional share of the supply, so. that he may irrigate' a quarter or a 
third of his holding, which would rise to 40 or 60 per cerit.' in years of drought. 
It is not to be supposed that a Government official can carry out so fine a 
distribution of water. What ha has to do is to. fix the discharge of the village 
water-course, in proportion to the area it is intended. to water. -This' area may 
be divided among a dozen landowners, and it may be left'to them to settle among 
themselves for how many hours in the day , each‘ as to' have the .use of the 
water. But when the share that may bq takeh. by' each individual has been 
thus fixed, it seems unnecessary to irnpoSe 'any. restriction on the crops which 
each may cultivate. If a man would prefer to cultivate an acre of cane, and 
to take his chance of being able also to raise'a few acres of dry crops on the rain- 
fall, it is surely' better to allow Him t'o do so than to refuse him water for the 
oane, on the ground that ho may want it hereafter for his dry crops. But it is 
undoubtedly necessary to prevent, as far as possible, any individual from per- 
manently appropriating more than his fair share of the supply. 

167. Frojwscd system of leases,— W q regard with approval a suggestion 
which has been made by Mr. Visvesvaraya that, when after the first few years 
the course of irrigation has become fairly established, the cultivators should be 
encouraged to form blocks with a fixed rotation of cropping and irrigation, 
such as has been arrived at on the handhara systems ; and to take out long 
leases (6 to 7 vears) for a supply of water to these blocks, regulated with refer- 
ence to the scheme of cultivation proposed, a minimum supply being guaran- 
teed for certain periods during the currency of the lease. The conduct of the 
arrangements with the people would have to be entrusted to an officer of 
considerable tact and experience to whom os free a hand as possible should be 
given. At first perhaps few cultivators would combine to form blocks and 
.take leases. But gradually the advantage of receiving an assured supply of 
water, without having to make annual applications, would he realized ; and the 
number of blocks and leases would increase until almost the whole of the 
irrit'able area of the canal had been arranged for in this way. By means of 
such a system, the combined advantages of the productive and of the 
protective methods of working would be secured; no individual owner 
would be able to appropriate permanently or continuously more than his 
fair share of the supply; and apart from the more equal distribution of 
water, a substantial reduction might be effected in the cost of revenue 
management, as the disposal of applications, and the subsequent inspection and 
measurement of irrigated areas,. would be greatly facilitated. 

168. Excessive charges for estahlislmeni, — We have also been informed 
that the working expenses on many works have been unduly exaggerated, owing 
to the system of distributing establishment charges which obtains in many divi- 
sions The faultiness of the system is generally recognized ; but, as it affects the 
distribution of charges between the Imperial and Provincial Governments, it 
has been allowed to remain .unaltered. A proposal to alter it was made some 
years a^o, but appears to have been dropped on the ground that the provincial- 
ization of the irrigation works, which was then contemplated, would render the 
change unnecessary. The works have not, however, been provincialized, and 
no chlinge hasbeen made in the .system,_ Under it, the charges which have 
been made against certain works, principally those in the Ahmadnagar and 
Nasik districts, appear to have been extraordinarily high, and to have 
materially affected the revenue accounts, for those works which are mostly in 
Class 0. We doubt, however, whether the absolute amount of -.such charges 
has been such as seriously to affect the financial position of tlie irrigation works 
in the Deccan, taken as a whole; 'and we have not thought if necessary to 
examine the question. It is, .however, very desirable that the account of each 



72 


work should be debited only' with its fair share of establishment charges, and 
there appears to be no real difficulty in the way of a modification of the present 
system. 

169. Transfer of small tanhs to the second class.— We have already observed 
that water-rates .are not charged on the second class works, the cultivators on 
which pay a consolidated dry and wet canal revenue assessment, which has been 
fi.xed with reference to the water advantages. We think that, when opportunity 
offers, many of the smaller tanks in the first class might, with advantage, be 
transferred to the second class, a suitable addition being made to the ffsed 
assessment, and water-rates being abolished. We do not know whether it 
would be possible to do this before the next revision of the settlements, but 
there are advantages in this system, which is almost universal in Madras, 
where the irrigation arrangements.have become as it were crystallized by long 
usage. We do not recommend it on the larger or newer works, where ‘ the 
system of water-rates must continue for many years to come, especially if 
improvements and extensions are proposed ; but the transfer of the revenue 
management of these small tanks from the Public Works to the Civil Depart- 
ment, and the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people freer to manage and develop the irrigation from their tanks without 
official interference. 

170. Small irrigation worTcs.—lja. addition to the small works of the second 
class there are, as in Gujerat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigate annually an area of 
about 125,000 acres. They consist partly of small tanks and partly of 
bandharas or other works for utilizing the waters of streams. They are for the 
most part old works which are ordinarily repaired by the people and the area 
irrigated by them is not included in the returns of areas irrigated by Govern- 
ment works ; but, as in the case of the Gujerat tanks, Government recognizes 
its responsibility with respect to improvements and special repairs. We gather 
that there is probably not much scope for the extension of very simple works 
of this kind, but the importance of utilizing every opportunity for increasing 
their number should not be lost sight of. 


(Hi) . — Scope for further extensions of State w'igafion works. . 

l7l. Irrigation works from ghat fed rivers. — It has already been remarked 
that the first line of protection in the Deccan must he sought for in a system 
of canals depending for their supplies on large storage works which will he 
filled from rivers whose sources are in the Western Ghats, where the monsoon 
rainfall is unfailing even in a year of drought. In such a year it is only works 
of this class which can he thoroughly relied on as a means of protection, and we 
have shown (paragraph 167) that, although unavoidably costly, they are 
likely to prove in a series of years the least unremunerative of any works that 
can be proposed. Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Panjhra in West Khandesh; the Girna and its tributaries in 
North Nasik ; the Godavari and its tributaries in South Nasik and Ahmadnagar ; 
the Bhima with its tributaries ; the Mutha, Mula, and Nira in Poona ; the 
Krishna in Satara ; the Ghatprabha with its tributaries in Belgaum' ; and the 
Malptabba in Dharwar; and canals supplied from some of these could bo 
extended into the remoter and less favoured districts of Sholapur and Bijapur. 
The alignment of canals from these rivers, so as to command considerable areas 
which are greatly in need of protection, does not appear to present insuperable 
difficulties, except possibly in the case of the Krishna. The real difficulty lies 
in obtaining suitable sites for storage works. We find that the courses of most 
of these rivers have been examined for sites at different times ; and that many 
sites have been suggested and subsequently condemned as unsuitable, or as 
involving works the cost of which has been regarded as prohibitive. We 
fully recognize the great difficulties in obtaining suitable sites for large storage 
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works. It is by some supposed tbofc a certnin porcentag-e of all the rainfall 
tb.at occurs over a given catchment area can, by tho^oonstruotion of suit- 
.nble works, be utilized for irrigation; and extraordinary statements have 
been put forward as to tbc millions of acres that could be protected by the 
rainfall that occurs annually in the 'Vrestern Gliats, and other catchment 
areas, ns if this could all bo impounded and prevented from running uselessly 
to the sea. The practical difficulties in impounding imraenso volumes of 
water arc seldom considered. The irrig.ation of only 100,000 acres or, say, 150 
square miles, requires a volume of from ten to twenty thousand million oubio 
feel, or a rcser\-oir ton miles long, a mile wide, and fifty feet deep. have 
alrc.ady referred to the combination of favouvirblo conditions . which must he 
secured before a large storage ryork can be constructed in the area of the 
Ghats. For the necessarily lofty dam, sound foundations, and suitable 
luatcrinls within a reasonable distance are essential ; arrangements must be 
made for passing oft flood waters during cyclonic storms ; and, in many other- 
wise excellent sites, this may entail an enormous expenditure; the construc- 
tion of tlm work may involve the submorgeneo of many thousand acres of the 
most fertile lands, or the removal of whole villages and towns ; and, finally, a 
practicable alignment miist ho found for a channel from the reservoir to the 
area which it is proposed to command. IMnny of these difficulties could 
no doubt he disposed of if no regard were paid to the cost ; but this at least 
would not be a practical policy. Wo believe, therefore, that there may 
ho largo catchment areas the rainf.all on which cannot bo impounded and 
utilized for protective purposes at any reasonable cost. But we do not . 
think that there has been such a systematio and exhaustive examination 
of the dilTercnt catchment basins in the Ghats as to preclude the possibi- 
lity of constructing many irrigation works in the Deccan, the protective and 
productive value of which will not compare unfavourably with that of the Jfira 
Canal. The examinations which have been made of particular sites appear to 
have been of a more or loss spasmodic character, due to the interest or 
enthusiasm displayed in the matter by individual officers, rather than as part 
of a defined sind systematic policy of exploiting to the utmost the water 
resources of the Ghats. The I'cason for this is not f.ar to seek. It has been 
proved beyond all question that irrigation works in the Deccan cannot be made 
to p.ay ; aiul (ho financial prospects of all projects that have been proposed have 
been so unpromising as to discourage both the Bombay officers and the Bombay 
Government from persevering in costly investigations of schemes the ultimate 
rejection of which appeared more than probable, at any rate as long as money 
was required for projects of a more promising character in other parts of the 
country. But we doubt not that if the protection of the Deccan he given a 
foremost place in the future irrigation policy of Government, subject to what- 
ever limitation of cost may appear to be reasonable, and if money be found 
for the cost of surveys, future investigations Arill bo undertaken with better 
heart by all concerned ; and will be carried on systematically and continuously, 
until cither a satisfactory programme of new works has been prepared, 
or it has been conclusively proved that such works are not practically feasible 
within the limits of cost proposed. Soon after leaving Bombay we forwarded 
to the Government of India an ad iuferim recommendation that no time should 
be lost in commencing a thorough and systematic hydrographic and hydrological 
survey of all the catchment areas in the Ghats, and an examination of all 
possible sites for storage works ; and we desire now to state that we consider the 
continuous prosecution of this survey a matter of the very highest importance. 


172. Proposals xolncli have been stigpested . — ^Various proposals or sugges- 
tions for canals with ghat-fed storage works have been brought to our notice, 
a list of which is given below. The works have been placed provisionally in 
the order in which it seems to us desirable that they should be taken np, 
having regard to the progress already made in their preparation, to the compa- 
rative urgency of the need for protection in dilTereut districts, and to the, 
importance of distributing protection as fairly as possible between different 
parts of the country. The actual order of prosecution will, however, depend 
on the course and results of the general hydrographical survey of the Ghats 
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wliicli we have proposed, and on many other considerations ; and we do not 
desire to make any definite recommendations on this point. 


No. 

Dlstridt to be irriEntca. 

Kamo of tlralnogoHno, 

Komo of Project, 

1 

Alimadnngai' .... 

Pravara river . . , 

SraladovI, 

2 

o ( 

Nnsik 

Bel gaum 

Qima river .... 

) 

Chanltapnr, 

"I 

f 

Biiapuv ..... 

Salara 

>Glinlprabhn 

7 

Gokak extension. 

■ 

Sholapnr . . . . . 

NOBik ..... 

Aktnadnagar .... 

>Gnjawni . . ' . 

^ Godavari river . . , 

Eight Bank Nira Canal. 

Godavari. 

6 

/ 

7 1 

Poona 

Satnra 

Bolganm . . . 

Bijapur ..... 

KoUiapui' .... 

Bhima nndJQhod . 

1 Kriahna river 

Krishna extension. 

8 

Poona 

Panna river .... 

Panna river. 

9 

Ahmadnagar .... 

Mnla river .... 

Rahuri. 

10 

Poona ..... 

Dhinli and Siv river 

Siv-Dhinli. 

11 

Bijapur 

Malprnhha .... 

Malprahha. 


173. The Maladevi and GhanJcapur projects.— An estimate for theMaladevi 
reservoir had been prepared before we visited this Presidency, and the papers 
and plans, which were more complete than those of other projects, were closely 
examined by ns, as they may be regarded as a type of the class of. works 
required in the Deccan. "We proposed some modifications in the design, 
mainly with the object of increasing, the storage ; and the estimate will after 
revision in accordance with these proposals be submitted to the Government 
of India. The work will give an annual supply to two existing canals, which 
now irrigate between four and five thousand acres annually, but the supply of 
which is very precarious, and the gross revenue hardly sufficient to cover the 
working expenses. It will also provide for an extension of irrigation. The total 
area to be irrigated by the project, including present irrigation, may be estimated 
at 21,600 acres in ordinary years, which will probably be increased to over 
30,000 acres in years of drought. The total capital cost of the entire project 
will probably amount to about 50 lakhs ; of which, however, 11^ lakhs have 
already been expended on existing works, or on work which has been carried out 
by famine labour. The soil in the tract to be commanded appears to be very 
suitable for irrigation ; and there can be no doubt as to the great protective 
value of the work in the heart of a district so liable to famine as Ahmadnagar. 
There is every reason to believe that the work will ultimately yield a net 
revenue equivalent to a return of over 2 per cent, on the total capital cost ; and 
in view of the expenditure already incurred, and of the small protective value of 
the existing works owing to the uncertainty of the supply, it appears very 
desirable to commence and complete this work as early as possible. 

174. The Ohankapur project has also been estimated in full detail, 

and the estimate has been forwarded to the Government of India for sanction 
since we left the Deccan. It will protect and improve 1,750 acres of existing 
irrigation, and provide for 9,618 acres of new irrigation, at an estimated, 
capital cost of Es. 13,22,522. . The project will form a useful protective work 
at a moderate cost, and appears likely to yield a return of over 2 per cent, on 
fhe capital outlay, . 
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175. 2’7/e Oolcaii extension project. — Tlie'Goliak extension sclieme, or second 
section of tlie Gokak Canal, has much to recommend it. Government appears 
to he under an obligation to increase the storage capacity above the Dhupdal 
weir, or head of the present Gokak Canal, for the purpose of meeting the require- 
ments of the Company owning the Gokak Mills. It is desirable, therefore, 
to consider the whole question of storage works on the Ghatprahha and 
its tributaries, so as to provide not only for the requirements of the mills, hut for 
all possible extensions of irrigation. The plans show that a very large area 
could he brought under command in Belgaum, in the Mudhol and Jamkhandi 
States, and also in the Bagalkot Taluk of the Bijapur district, if only sufficient 
storage can he obtained. Three or four sites have been proposed; and though 
objections may he made to each, they do not appear in any case to he insuper- 
able. In order to permit an extension of irrigation to Bijapur, which should 
certainly he aimed at, it is considered necessary to provide an additional 
storage of 8,600 million cubic feet ; and after allowing for loss by evaporation 
and the supply to be given to the mills, there will remain 6,600 million cubic 
feet available for an extension of irrigation, enough perhaps for an area 
of 67,000 acres. The required storage can apparently he obtained; hut’ 
present estimates of the cost, which place it at Rs. 83,00,000, cannot he 
accepted until proposals have been worked out in greater detail. Our evidence 
shows, however, that the cultivation throughout the whole area of the tract 
that may he commanded is very precarious, and that the canal will have a great 
protective value ; while ,it is probable that there will he a strong and regular 
demand for irrigation in both seasons, so that a considerable net revenue may 
he anticipated. It is noteworthy that monsoon crops on the existing Gokak 
Canal form 32 per cent, of the total irrigated area — a percentage which is 
not approached by any other irrigation work in the Deccan. It is even 
thought by the local officers that the canal, part of which has already been 
constructed, might he advantageously extended for some miles and opened as a 
hliarif canal only, before the completion of the proposed new storage works on 
which they must depend for their rahi supply ; and that the whole scheme can 
thus he carried out in sections, each of which can he brought into operation as 
completed. On the whole, the project appears to be one of the most promising, 
and one of the most important as a means of protection, of all those which 
have been considered by the Commission ; and it is recommended that detailed 
plans and estimates should he worked out as soon as possible. 

176. The existing Gokak Canal, or as it is called the first section, is classed 
as a provincial work, and is the only provincial irrigation work in the Bombay 
Presidency. It was provincialized many years ago, in consequence of certain 
rather indefinite obligations which had been undertaken by the Local Govern-’ 
ment in regard to the Gokak Mills ; obligations which have rendered it neces- 
sary to abandon or hold in abeyance the extension of the canal known as 
the second section, on which a capital expenditure of Es. l,90,28!li has been 
incurred. The mills are at present entitled to a supply of 68 cusecs throughout 
the year, which may he increased ultimately to 136 cusecs as a maximum ; hut 
this cannot be given in certain seasons of the year until the storage has been 
increased. The water supplied to the mills passes through a fall of about 180 
feet, and cannot thereafter he used for irrigation purposes, as command of the 
country is lost. This does not matter during six months in the year when there 
is plenty of water to spare ; hut we find that the obligation to supply 136 
cusecs during the remainder of the year, is likely to affect the protective value 
of any proi^osed extension in a very remarkable manner, and to an extent far 
greater than might be supposed from the actual quantity of water to he sup- 
plied. This will not indeed he the case if new storage works can be provided, 
Avith a capacity considerably in excess of the requirements of the area that can 
he brought under command ; but our information leads us to doubt whether 
this will he possible. It appears not improbable that it may eventually he 
advantageous to obtain a release from this obligation, hy providing the Com- 
pany with engine power for use during the dry season, and also paying the 
cost of working. The expenditure thus involved will not, he balanced by the 
increase in irrigation revenue that will ensue ; but the difference would pro- 
bably he not too high a sum to pay for the sake of the larger area which will 
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tie cultivated and protected. We have examined the position with some 
attention ; and although avc cannot go into further detail here, we think that 
there are good grounds for believing that the protective value of any exten- 
sions of the Gokak Canal that may he proposed, could he immensely increased 
at a comparatively moderate net cost to Government, if, by some arrangement 
of this kind, a release from or modification of the present obligations to the 
Company, in reprd to the dry weather supply, could be obtained. The question 
at any rate will deserve attention when proposals for the extension are under 
consideration. 

177. The Gajauni or Nira Hight Banh Canal ijrojecb . — Little was known 
at the time of our visit about the Gajauni reservoir which it had been pro- 
posed to construct north of Lake Whiting, or in the adjoining valley, and 
which appears to have been surveyed many years ago, althougli the plans could 
not be found. We have, however, received and considered a preliminary report 
by Mr. Beale on the result of surveys in connection with this project, which, 
in accordance with our recommendation, he has been conducting since we left 
the Deccan. In one respect this report is very satisfactory, as it indicates 
that there are greater possibilities of storage in the basin of the Kira river 
than we anticipated ; and indeed that the capacity of any irrigation works 
which may be proposed, is more likely to be limited by the area that can be 
commanded, or that will take irrigation in any but the driest years, than by the 
run-off or yield of the catchment area. Mr. Beale recommends a project for 
storing about 8,000 million cubic feet on the Gajauni river, which it is esti- 
mated will irrigate over 60,000 acres, by means of a canal, to take off from 
the right bank of the Nira river, traversing the Phaltan State and entering 
the Malsiras taluka of Sholapur. The capital cost is estimated at about 109 
lakhs, which is nearly double that of the Nira Left Bank Canal, but it will 
protect a larger area. If it is proposed to construct this work, we should be 
inclined to recommend that the storage capacity be increased from 8,000 to 
10,000 or 12,000 million cubic feet. We think that, in spite of the greater 
capital cost, the work would be financially more successful, while its protective 
value would be greatly increased. The general financial results which 
are now anticipated, agree very closely with those set forth in paragraph 189, 
which were calculated long before Mr. Beale’s estimate had been received. 

178. If no larger or better scheme than this can be proposed, we think that, 
when worked out in greater detail, it will deserve favourable consideration ; but 
we are not satisfied that it meets the requirements of the case. The proposed 
canal will terminate at the Kasai river, and will barely enter the Malsiras taluka, 
which is one of the worst famine areas in the Deccan. We are of opinion that an 
effort should be made to do much more for this taluka than is now proposed, if 
full effect is to be given to the policy of storing and utilizing the heavy rainfall in 
the Ghats ; and that there should be, for each basin in which works are proposed, 
an exhaustive survey of the whole field both of supply and demand. In this 
case the size and length of the canal should be fixed with reference not to the 
storage which it may be possible to provide at any particular site, but to the 
total storage’ which may be provided within the whole basin by the construction 
of suitable reservoirs at all the more eligible or practicable sites. It will of 
course be unnecessary to provide storage in excess of what is required for the 
area that can be brought under command at a reasonable cost'; and there are 
also many sites where the cost of impounding, or the engineering difficulties to 
be overcome, may be prohibitive. But, subject to these limitations, we should 
desire to see efforts made to store and to utilize as much as may be practicable 
of the rainfall over the whole catchment. We think, therefore, that no particular 
project should be sanctioned until all possible sites for storage works have been 
examined ; and that the scope of any proposed canal should be fixed, primarily, 
with reference to the combined capacity of as many storage works as it may 
be found expedient to construct. 

179. We have communicated these views in somewhat greater detail to the 
Government of Bombay, when returning the plans and papers connected with the 
project, which had been forwarded for our information. There is, however, one 
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fcatiwe in tlie scheme submitted which we may notice here; as it illustrates one of 
the difficulties connected with irrigation projects. Of the total area which will be 
commanded, about one-third will be within the boundaries of the Phaltan State. 
The canal is so eagerly desired that the Durbar will no doubt be willing enough 
to allow it to pass through its territory, if a fair share of the supply is allotted 
to the State; nor is there likely to be any difficulty in realizing the full water- 
rates which will be leviable within British Territory. But, as in most existing 
works in the Deccan, the net revenue on every acre irrigated is not likely to 
exceed Es. 3 ; while the cost to Government, as represented by the interest charges 
on capital cost, will probably not be less than Es. 9 per acre. In other words, 
one-third of the net annual cost to Government of this work would be 
incurred for the protection of those who are not its own subjects. This may 
be avoided if the Durbar can be induced to contribute towards the capital cost, 
in proportion to the share of the supply to be allotted to the State, making its 
own arrangements for the assessment and recovery of water-rates. If this 
cannot be arranged, we can only 'suggest that the area within the State for 
which irrigation may be provided, be restricted as much as possible, full com- 
pensation being, however, paid for the land to be actually occupied by the 
canal ; and that a larger share of the supply be carried on into the Sholapur 
district. 

180. The Godavari project. — The Godavari river project was first inves- 
tigated in 1870. A favourable site for head-works was found on the Goda-' 
vari river at Eundur-Madhmeshwar, 20 miles below Nasik, and canals taking 
oS from the right and left banks would command 80,000 acres in Nasik and 
Abmadnagar. The river, however, is practically dry during the first six months 
of the year, and the construction of these canals depends on the possibility of 
finding suitable sites for storage works on ghat-fed streams. The storage 
required is not less than 5,500 million cubic feet. It has been suggested that 
part of this might be given by the proposed Karanjawan tank scheme, which 
has not, however, yet been properly investigated ; and that a second reservoir 
might be made on the Dharna river. The possibility of providing adequate 
storage works which may be relied on in ail years should be examined, and if 
suitable works can be proposed, the Godavari Canal project should then be 
considered in detail. 

181. JBhima and Ghod. rivers. — Useful works taking off from tanks or 
weirs on the ghat-fed rivers Bhima and Ghod, appear to be possible and to 
deserve further investigation. 

182. Krishna Canal. — The question of an extension of the Krishna Canal 
presents many difficulties. Two sites have been proposed for storage works ; but 
both have been abandoned as unsuitable, and there are at present no sugges- 
tions for others. If ar. adequate supply could be made available, there is a fine 
field for the extension of irrigation in the Krishna valley both in the Satara 
and Bijapur districts ; but the plans show that there will be great difficulty in 
obtaining the required command, and that the works are likely to be very 
costly. All that can be said is that the question has never been exhaustively 
examined; but it may be hoped that further investigation will result in the 
discovery of suitable sites for storage works, and of a practicable alignment 
for a canal which would undoubtedly have a great protective value, especially 
if it can be carried into Bijapur. Apart from any large schemes of this kind, 
it seems that there is a field for construction of bandharas in the upper parts 
of the Krishna. These would be useful works, although the tracts to be 
benefited are less exposed to severe famine than other parts of the district. The 
possibility of extending irrigation into Kolhapur State also appears to deserve 
consideration. 

183. Panna river project, — The Panna river project has been proposed 
by Mr. Visvesvaraya, who estimates that 5,000 million cubic feet can be stored 
— a volume sufficient for the annual irrigation of from 14,000 to 30,000 acres 
according to the class of cultivation, — and that the total cost of the works would 
not exceed 34 lakhs. This appears to be a promising scheme, worth " er 
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investigation, altli'ougli tlio area to bo commanded is less insecure than those to 
be protected by other projects. 

184. Mulcb river project. — The Mula river project has not yet been very' 
carefully examined, but enough information has been obtained to justify a 
more detailed in-vestigation. A promising site for a reservoir has been found 
only five miles above Rahuri ; it is said that a storage capacity of about 10,000 
million cubic feet can be here obtained, and that an area sufficient for such a 
supply can be brought under command. Such a storage work should suffice 
for the irrigation of between 50,000 and 60,000 acres in ordinary years, and 
this area would be considerably increased in years of drought. The cost has 
been roughly estimated at about 90 lakhs, and it is said that the area to be 
submerged in the reservoir is chiefly waste and forest land. 

186. Other projects. — The Siv-Dhinli Tanks have also been proposed by 
Mr. Visvesvaraya, who estimates that they will be capable of providing a net 
storage of 1,600 million cubic feet for the extension of irrigation at the lower 
end of the Mutha Canal, or in the western side of the Poona district, and 
that the cost is not likely to exceed Rs. 15,00,000. The area to be irrigated 
in ordinary years will vary from 6,000 to 10,000 acres, according to the 
percentage of higher class crops. This is not a very costly project, but its 
protective value will be considerable, and it is likely to yield as good a return 
On the capital as can be expected in works of this class. 

186. The Malprabha scheme is at present little more than a suggestion. All 
that can be said of it is that it would provide an unfailing supply if suitable 
storage w'orks could be constructed ; but nothing is known of the area that can 
be commanded, or of the probable cost, and this information can only be 
obtained by further investigation. 

187. Scope of the foregoing projects. — The foregoing list of works is not 

put forward as a complete programme of practicable projects. It may hereafter 
be found that many of the works proposed are not practicable, and, on the other 
hand, that many new schemes may be added to the list. IJntil the surveys 
which we have recommended have been completed, it is impossible to say 
what works may be practicable. Nor can we tell at present what storage may 
be available for all the works proposed, what areas they will command, or 
what areas will be irrigated on the average and in famine years. Prom such 
information as has been put before us we doubt whether all these works, if 
carried out, would, at any rate for many years after their completion, irrigate 
on the average more than 300,000 acres a year. In a year of drought the 
area would probably be increased to 500,000 acres, or about double the area at 
present irrigated by State irrigation works of all kinds. The ultimate areas to 
be irrigated by new protective ^works may be greater or less than now stated, 
but we put forward these figures as giving what appears to be at present a 
rational idea of the extensions of irrigation that may be possible, if every 
ghat-fed river in the Deccan is put under contribution, and as a basis for 
determining the cost of a given degree of protection. ' ' 

188. Frolable capital cost. — The capital cost of irrigating an acre can only 
be estimated on the basis of experience gained on existing works, and of detailed 
projects for new works. It has been shown (paragraph 164) that the average rate 
for existing works of Class B is Rs. 188 per acre, but of these the only really 
typical work is the Nira Canal, the rate for which, based on the average area 
for ten years, is Rs. 174 per acre. This rate is probably too high. Both the 
irrigated area and the net revenue have been steadily progressing on the Nira 
Canal of late years, and there is reason to think that the average area during 
the last five years (over 40,000 acres) may be maintained, in which case the 
capital cost of irrigating an acre on this canal may be put at Rs. 140. The 
rates for the Maladevi and Chankapur projects, which we have carefully exa- 
mined, will apparently work out to Rs. 170 and 181, respectively, but these 
are estimated, and not actual, rates. On the whole, we do not think that it would 
be safe to reckon on the capital cost of new projects working out to less than 
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Rs. 200 per acre of average annual irrigation after the work is fully developed. 
The capital cost of providing for the average annual irrigation of 300,000 acres 
will at this rate amount to six crores of rupees. As to the return that may be 
anticipated, it has been shown that the present average return from all first class 
irrigation works in the Deccan, averages just 1 per cent. On works in Class B 
the return has averaged only 0‘79 per cent., hut the average on the Nira 
Canal during the last five years has amounted to 1-2 per cent. ; and if the canal 
is ATorked so as to encourage the cultivation of a higher percentage of high 
class crops, the return may eventually rise to nearly 3 per cent. Such a rate may 
he ultimately realized on almost all new works, hut some failures must he 
expected ; and when allowance is made for the fact that irrigation on new 
works develops very slowly, it will not ,he safe to anticipate a higher 
average return on all new works than 1 per cent. Thus, taking the rate of 
interest at 4< per cent., it may he said that one-quarter only of the capital cost 
will he remunerative ; the remainder, or Rs. 160 per acre, will yield no direct 
return ; or, in other words, a permanent charge will he imposed on the State 
of Rs. 6 for every acre of crops irrigated hy the works. 

189. Frohahle financial resnlts of expenditure proposed . — In order to 
secure a system of works capable of irrigating an average of 800,000 acres 
in a series of years, or a maximum of about 600,000 acres in years of drought, 
the State wiU therefore have to incur a capital expenditure of 4^ crores which 
will he wholly unproductive, and impose for many years an annual charge on the 
tax-payer of IS lakhs. Eventually, as irrigation on all works becomes fully 
developed and its advantages are more and more appreciated, the charge may 
he gradually reduced to about half that amount. If it is proposed to protect 
a larger area, the cost of protection may he relatively greater, because there 
must he a limit to the number of works which can he constructed at the 
average rate of capital cost assumed. "We may, however, remark here that the 
protective value of any works that may be carried out in the Deccan will not 
he limited to that represented hy the areas which may he directly irrigated from 
them. The annual irrigati5n of from 300,000 to 600,000 acres, by means of 
water which would otherwise he carried on to the sea, must, by its effect on the 
spring level, render existing well- cultivation more secure. It will, at the same 
time, render possible a considerable extension of that form of cultivation, and thus 
provide a most important second line of protection. Our present purpose is not, 
however, to justify the heavy unproductive expenditure which such a scheme as 
is here contemplated will involve, hut merely to give a clear idea of the amount 
required for a given measure of protection. On this point there should he no 
illusion. "Whatever the area which it may be possible to irrigate hy storing 
the rainfall in the Ghats, all available experience points to the conclusion that 
for every acre brought under annual irrigation, a capital outlay of at least 
Rs. 160 must be incurred, on which Government will receive no direct finan- 
cial return. And although it is not possible to say, until the surveys of the 
Ghats which we have recommended have been completed, what is the ultimate 
area which may be irrigated hy works of this class, and at a cost not greatly 
in ' excess of that which has been named, we are at present inclined to doubt 
whether it will exceed 500,000 acres, even in a year of famine or unlimited 
demand. 

190. Increasing the storage of existing loorhs . — ^In connection with the 
extension of irrigation from existing works, we may urge the importance of 
increasing the storage, from that available at the present full supply, or crest 
of waste weir contour, to that at or near the maximum flood level, hy erecting 
self-acting gates on the waste weir ; and, if necessary, increasing the full flood 
discharging capacity. The Bombay Public "Works officers have devoted a great 
deal of attention to this subject. The Bhatgarh dam at Lake "Whiting, which 
supplies the Nira Canal, is mounted with 81 gates 8 feet in height, by means 
of which the available storage is increased by this depth without danger, 45 
of the gates being self-acting and of an ingenious design, originated and 
patented by Mr. Reinhold, a retired Bombay officer. These gates have been 
in use for several years and have worked admirably. A variation of this 
design, to suit special conditions, has . been devised by Mr. Visvesvaraya, and 
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"atcs of Uiis p.'if.lf'j’n li.'ivn 1)nf.‘n rnof'ntly nradodon lUr Khurnhwnfiln dam on 
Liiko info, at the head of tlm Miitha Onnala, Mr. li. O. Mtivwon han invfril'-d a 
solf-aoting palo v.-orlxin'r on quifo a dinVrojit })rin(3ipl(’, ^vliioh »l-o jirotiii?e^ 
fo 1)0 very )isoful in oortain /.itiintionn. If, i<j al'm projiov'd fo f-raat fi'df- 
nclinp: pntca on ilin Ul(ni>dal dam at flio bond of tho Goknk Canal, uldoh nill 
inoroaKo llio depth of alora^jo hy 7 feet, Himilar gates should ho provided, 
avhonever the eircninstaiiees admit, in fho ease of nmv projeef;*. ‘'.Vo have 
ourselves suggested to llu! Bomhay ofiicors (hat they should he erected on 
the jraladovi reservoir, the capneity of u hieh uiti iV; tlioreliy inerensedhy 
1,000 million oiihio feet, uilhont any inereaw in tin; height of the dam. The 
only ohjeetion vvhieh we luiv<! heard to these gates is that (h“y .are expensive; 
hut in largo lakes the value of every extra foot in depth nhove the pr«?sent 
full supply level, is so great that tlie expense uiil generally he fully jnstilied. 
■\Vc thiulc that a sijutlar devtee might with advantage he applied fo such of the 
smalh'r works ns are liable to overflow frecjuieitly ; and (liat the imporlanee of 
mluein.g to n minimum the tjuantity or water that must p.a<s to eseap^*, 
should i)c generally insisted on. It may ho possihh* toderdgnn eheaper forjuof 
shultor for these works which, if not self-elosing, shall at least ho self-opening. 

101. ItivK-.t. — IVcdo not reeomtuf-nd the exten«-ion of irrigation hy 

menus of large tanks, like the Mhasvnd, wlu'eh are not do}>:ud»‘nt on tin; raitifall 
of the Ghats, or sonu; unfailing sotiree of supply. Many .sueh work' have 
been eommenoed in the Deeeau ns fnmiTie relief works, and many others, 
some of great magnitude, have been pr.>pos''d. We have already shown 
that existing works of this class have been twice as expensive, with rcfercnco 
to the ai-oa protected hy them, ns works of Class B, atitl at least .10 per cent, 
more expensive than smaller tanks. Kven ns relief works they are open to 
objection. They are much loo largo to he completed hy relief labour even in 
the course of two or three vanrs of famine; and cither Government is then 
committed to the heavy ex|)!;nditurc required to complete the work, or it has to 
stand over until tho next occurrence of famine, when much of (he old work 
will generally have to he done all over ngait>. In the, ease of high earthen 
dams, there is a distinct danger in comiuuing work commenced many years 
before and held in ahcyanco during a long period. I’or relief purposes smaller 
(auks, costing, for works only, not more than five or six lakhs, arc tliercforo to ho 
prehuTcd ; for if they cannot he completed hy relief labour, the subsequent cost 
oC completion will not he great . There may l)e special coses in which it will he 
desirable to increase tho existing means of protection hy the consfruction of (auks. 
We should, for instance, he glad if tho ^tnuad Tank, or some other work, could 
ho made for pccuring and improving the supply to tho existing .Tamda 
Canals in Kliandcsh, wliich, uncertain ns it is, may possibly be injuriously 
afTocted hy the development of the Girna river irrigation after tlio con- 
struction of the Chankapur re,servoir. There appears to he some doubt al)Out 
the foundations for a dam at the Manad site ; hut if a tank of the required 
capacity can ho constructed for the amount cstimatcfl (Rs. 11,21,000), it may 
with advantage he carried out, espocially if it is necessary to find employ- 
ment for relief labour. But, speaking generally, we think it better that the 
energies of tho Public ‘Works oflicors should bo devoted, for many years to come, 
to the design and construction of a system of canals fed from large storage 
works depending on gliat-vainfall, than on the largo tanks dependent on local 
rainfall that have been proposed in the Khnndesh, Bijapur, and other districts. 
Projects for smaller tanks sliould, however, be jirepared in all districts in which 
such works are possible, for inclusion in the programmes of relief works if 
they cannot be recommended on their own merits for earlier prosecution. B'e 
shall make specific recommendations later on regarding works which have 
already been partially carried out hy relief labour. 

192. Extensions of second class irrigation icorlcs . — We understand that 
most, if not all, of the second class irrigation works were constructed originally 
by the people, although the Public Works Department is now responsible for 
their maintenance. If works of this kind were now constructed by the Public 
Works Department, they would, under the rules, he treated as first class works, 
unless their cost was less than Es. 60,000. However they may he classed, there 
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is appavontly some scope for such vrovks, if the people cannot he induced to 
carry thoni out thomsolvos, Wo are informed that the existing iveirs, or 
bavdJiaraa, in Kasik and Khandesh utilize every drop of ■water iu the rivers 
after the supply has fallen, and that no more works of this hind can he con- 
structed in these districts. But it would appear possible to construct weirs at 
a moderate cost in many other rivers having rocky beds ; and if self-opening 
shutters could be added, of the kind designed by Mr. Mawson, or some other 
suitable pattern, a good deal of irrigation might be effected on the margins of 
the rivers. A series of such weirs on a river might form a single minor 
work. Wo have already said that works of this sort would be feasible on 
the upper part of the Krishna and on many other rivers; and although the 
collective value of all possible new works of this kind will not bo very large, 
the matter seems to be deservingof attention. The permanent system 

appears to bo ])vactically eondned to the Kasik and Khandesh districts. This 
may be duo to the fact that the conditions elsewhere are not favourable; but 
if it is due to ignorance of the system, or to the inability of the people to combine 
for the purpose of constructing the works, or to their not possessing the necessary 
means or skill, it seems advisable that the matter should be taken up in the 
Public Works Department. 

(iv). — JPrhafe irngadon tcorA-s. 

193. Field emhankmenh . — Pield embankments, constructed for the purpose 
of retaining the r.ainfall on the fields and preventing the tilth from being scoured 
away, arc very numerous throughout the Deccan, and their value appears to be 
appreciated. During 1890-97, and subsequent years to end of 1899-1900, over 
12 lakhs of rupees appear to have been advanced as iahavi for the construction 
of works of this class, which, although they cannot be called irrigation works, 
have an undoubted protective value. We have seen instances in which the 
works have failed and the land has been injured by the formation of ravines, 
owing to defective provision for running otf storm waters, and advice and 
assistance may sometimes he required in this respect. There appears to be great 
scope for the extension of those works, upon which the people can be usefully 
employed in seasons of famine. 

191. IFells. — Well-irrigation is a most important factor in the protection of 
the Dcccan. Boferring again to the table in paragraph 145, it will be seen that 
out of 847,000 aciTs, the average gross area irrigated from all sources, no less 
than 520,000 acres, or over GO per cent., are irrigated from wells. Tn 1886-87, 
the total number of wells available for irrigation in the nine districts under 
consideration, amounted to about 117,000 ; this bad increased to 161,000 in 
159G-97, and to 171,000 in 1900.01. During the five years ending with 
1901-02, 10,184 wells were constructed and 11,971 repaired, by means of 
Government loans. Over 60 lakhs have been advanced by Government for 
the construction and repair of wells during the decade ending with 1899-1900. 
Taking 520,000 acres as the average gross area under wells during the ten years 
ending 1900-01, it is found that the maximum occurred in the famine year 
of 1896-97, when 055,000 acres were irrigated. This shows that in spite of 
failures of individual wells, the underground water-supply may be relied on in 
a single, or the first, year of famine, notwithstanding the heavier demand made 
on it. In 1899-1900, or after four dry years, the area fell to 607,000 acres, not- 
. withstanding an increase of 20,000 in tile number of wells. There was a fur- 
ther decrease of about 80,000 acres in 1900-01, after a fifth year of drought, and 
many wells must then have failed. But these circumstances are exceptional ; 
and after two or three years of good rainfall the spring level will rise again to 
the normal level. On* the whole, we Imvo no doubt that welBirrigation is a 
much less precarious form of protection than any other, with the exception of 
canals wliich draw their supply from ghat-fed storage works. 

195. Importance of extending well-irrigation . — Except in the deep black 
soil parts, as in Bijapur, the depth of the spring level’ in the Deccan, below 
. natural surface, is less than in the well-irrigating districts in. Gujerat, so that 
wells can be more easily worked. They have,- however, often to be sunk through 
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rock, and tlio initial expenditure in proving the water-supply is greater and 
more risky. On the other hand, the well when made requires no steining, and 
is never likely to fall in like the unlined wells in Gujerat, The only masonry 
required is a wall on one side of the well, which is usually square or rectan- 
gular in plan, to support the gearing. The cost of a double mot well, to 
irrigate about 6 or 7 acres, varies from lls. 300 to Es. 400. The area in the 
Deccan in which well cultivation can be carried on with profit is limited. The 
soil in the uplands is too thin and rocky ; and Mr. Mollison considers that, even 
in the low lands, wells can only be profitably worked when the black soil does 
not exceed from 2 to 4 feet in depth, and has a permeable stratum of nmram 
below it. But he is of opinion that the area at present under well-irrigation can 
be doubled ; and he strenuously recommends the extension of this form of pro-' 
tection in all areas in which it is suitable. We are strongly of opinion not only 
that such an extension is deserving of encouragement by all the means, and 
subject to all the precautions, which we have discussed elsewhere ; but also 
that it should be regarded as an essential part of the scheme of protection 
which we have put forward for the Deccan. There is evidence that, in those 
parts in which canal irrigation has been introduced, there has not only been a 
marked rise in the spring level, but also an increase in the amount of water 
passing into the drainage lines ; and we have already pointed out that this will 
be one great indirect advantage of the extension of canal irrigation. We 
desire now emphatically to state that the extension of canal and well-irrigation 
should go on side by side ; and that, in order to obtain the full measure of protec- 
tion which new irrigation works will afford, it is essential that supplementary 
measures be taken to encourage the construction of wells and 6a«d/;«.m8 within, 
or on the margin of, the areas to which canal irrigation is to be extended. The 
tract is one in which it would seem particularly justifiable to offer loans with 
long periods of repayment, and even free grants ; for the life of a well is evidently 
far more secure in this country than, for instance, in Gujerat. 


196. Wells for sugar-cane, — ^We may refer here to a suggestion which has 
been made by Mr. Mollison, that canal irrigation for sugar-cane or perennial 
crops should be withheld from any holding in which the owner had not con- 
structed a well from which the crop could be watered during the hot weather, 
or from 1st April to the setting-in of the rains ; the idea being that a canal 
supply should not be guaranteed during this period. We have beoa told that 
cane cultivation at the lower ends of the canals is now often protected 
and that lower water-rates are charged than on lands nearer the canal heads, 
which receive an annual supply during the hot weather. We are unable to say 
whether the universal adoption of Mr. Mollison’s proposal would unduly restrict 
the extension of cane cultivation, or result in the^Sbg run in any m^aterianq^" 
of revenue; but nnj ohhgahons 

in respect o^J'^e^npauljapur reservoir. There appears to be siuestion deserves 
carefiil coiisiderattv , at the Manad site; but if a tan^nes of interesting 
experiments as to for the amount estimated (Es. ecessful cultivation 

of cane; and heseernsN'^^l out, especially if it is necessai existing 

system the total consump:^^^^ speaking generally, we think f what is necessary, 

owing to the irregularity's^ gl^^nid be devoted, for -J supply is given, 
and the consequent flooding pJ ^ system of canals fedcor whenever he gets 
the water. The results of thesB^i] lar^-e tanks ofully studied as soon 

as they are known, with the oWjj Khandesl)rBiiapur,^or economizing the 

Wever, he prepared in i*i paragraph 167. 
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From some borings which wore made with common juinner bars, in the Sbola- 
pur district during the famine, it avouUI appear that it may he possible to pene- 
trate the trap rode in places and reach water-bearing strata at moderate depths. 
Systematic boring may prove to be of great value in determining tbe existence 
and accessibility of such strata. No time should, in our opinion, be lost in 
organizing a well-boring agency with suitable equipment on tbe lines followed 
in the 'Dnitcd Provinces, 


(o ). — Famine tcorks and j^'or/rammes. 

lOS. Expcndilurc on relief works in 1896-97. — The Famine Commission 
of 1898 reported that tbe expenditure on relief works in the Deccan during the 
famine of 189G-97 amounted to 11s. 95,77,000, distributed as follows; — 

Rs. 

. 71 , 46,000 
. 8 , 40,000 

. 18 , 17,000 
. 1 , 48,000 

. 1 , 26,000 


Roads and niotnlling 
Uaihvay work 
New irrigation works 
linjiroving old worlcs 
Water-supply 


The actual or normal value of the work done on new irrigation works was 
estimated at about onc-tbird of the expenditure incurred, but it was doubtful 
wbetber many of these new works would bo completed. Relief labour was em- 
ployed on many of them during the recent famine, so that if these works should 
bo eventually comjdcted, the work formerly done will not have been wholly 
thrown away. The completion of the most important of them all, tbe Sbetpbal 
Tank, has been sanctioned, and it will be a useful protective work. The Kapur- 
vadi Tank at Ahmadnagar has also been completed, but this is intended more 
for water-supply than for irrigation. 


l^d. F.rpcndiiurc during rcceuf famine to end of March 1902, — As relief 
works have not yet been closed throughout tbe Deccan, wo have not been able 
to obtain final figures of the expenditure incurred on them during the late 
famine, but the approximate amounts to end of October 1901 are understood 
to be as follows : — 


Roads and road-nietalling 
Irrigation works . 
Village tanks, etc. 


Rs. 

. 1 , 28 , 07,870 
. 77 , 09,937 

6 , 4 - 5,185 


Railways 

"Miscollancous 


2 , 46,933 

1,191 


Kstablisliment. 
Tools and Plant 


Total Works 


2 , 14 , 11,116 

4 , 86,546 

11 , 16,225 


Guand Totai, . 2 , 81 , 13,887 


In Bombay the system of large relief works, employing several thousands 
of labourers uho come from great distances and are hutted on the works, has 
hitherto been generally followed; and the irrigation works on which relief labour 
has been employed, have been usually large tanks, tbe plans for w-liicb have 
been hastily prepared. We shall refer to tbe principal works which were thus 
undertaken in each district. 

200. Fclief works in Kha7idesh.~ln Kbandcsb, there was at tbe com- 
mencement of tbe famine a complete scheme for the Chankapur Tank, the 
construction of wdiicli w’e have already recommended. Some work, the normal 
value of which is estimated at about Es. 70,000, has been carried out by 
relief labour at this site ; but it is understood that the greater part of this was 
executed in a former 'famine, and that very little was done during tbe late 
famine : the reason being that the locality was very unhealthy, while tbe 
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distress iu this purl o[ ilio district Avas not very Bcvore. The Talwnda Tank 
is a small storage work calculated To hold 177 niillion ciihic feet and to cost 
Rs. l,‘3Gj000. The dam was completed by famine laliour, and wo understand 
tluit the completion of the project as an ordinary work has been sanctioned. 
On tlio Purmopada Tanlc, work was caiTiod out by relief labour; tlie normal 
cost of which is estimated at nearly Us. 1,00,000. This is vallier a lar £,'0 tank, 
with a cajjacity of 408 million cubic fciot, situated on the llmi river, and 
estimated to cost Rs. 0,55,000. Tlio supply will bo ample except in tbo 
Avorst years, and the foundations of the dam arc .said to be excellent. It will 
protect nearly 0,000 acres, and will apparently have a greater jirotcctivo and 
productive value Ilian the average of tanks of this class. Operations have 
bcon stopped, but we tbink that the eoinjiletion of this work should ho eon* 
templatcd. Relief labour Avas nominally employed on anothor large jirojcct 
in this district — tbo Haipur Tank, AVbicb lias liocn roughly estimated to 
cost over 37 lakhs of rupees. The only AA'ork done, however, Avas the construc- 
tion of a service road to the site. Other large fitorago Avorks liavc been 
proposed — tbo Auer, Pankliotla, and Ivnrwaud T’auUa --and have been roughly 
estimated to cost 40, 20, and 10 lakhs resjicctivoly ; Avbilc tlicro arc olber.s 
like the Mullier for which even rough estimates hnA’c not been prepared. 
lYe have already shown that the protcctiA'c value of largo tanks of this kind 
is very small in ])roportion to llicir cost, unless they derive their .supplies from 
unfailing rainfall in the Ghats, which none of these will do. TVo do not there- 
fore recommend that these projects should he further investigated at present; 
and Avc think that they may remain in ahey-'ince, at any rate until tlio more 
important schemes for ghat-fed irrigation Avorks wliicli we have proposed, 
have been investigated. And, for reasons already given in paragraph 101, avc 
strongly deprecate the employment of relief labour on those large works, unlc.s.s 
or until tlmy have been estimated for iu detail and have hocu formally sanc- 
tioned as desirable protoetivc AVorks. There is scope apparently in this district 
for a number of smaller tanks like the Purmepada or projiosed Dahivcl, 
schemes for Avhich might ho included in the jirogrammo.s of relief AVorks 
after proper investigation ; hut a\*c think that Avorlcs, the total co.st of which, 
including all charges, is likely to exceed ten lakhs of rupees, should not be 
included, unless their construction as ordinary works has been definitely sanc-| 
tioned on their own merits, and not as a means of employing fauiiuo labour. | 
"We should like to see attentiou dircotod to tlio prcpavatioii of projects for these- 
small AVorks, for inclusion in tho programmes, rather- than to the investigation 
of larger sobomes, only a small portion of Avhich could ever ho carried out by 
the labour likely to ho available in a single famiuc. 

201. Belief toorics in NasiIc.~Jn Nasik a small tank, the Khirdi Sathe, to 
hold 91 million cubic feet, has been almost completed by relief labour; but it is 
doubtful Avhether this Avill he used for irrigation or for the AVator-siipply of the 
town of Yeola. Work to tho value of about Rs. 42,000 was also carried out 
on the Odal Tank, Avhicli is estimated to hold 491 million cubic feet aud to 
cost Rs. 6,30,000. The supply to this tank will apparently he very uncertain, 
and the quantity of work already done is not sufficient to justify its completion, 
except as a means of employing relief labour, for AA'hich it should he reserved. 
Other tanks have been proposed in this district, the Pimplad, the Karanjawan, 
and Waldevi. Some of these projects wdll haA’^e to he considered in connection 
Ai'ith the Godavari project to which Ai'e haAm referred elsew'here. Our general 
recommendation here, as in Khandesh, is that an attempt should he made to 
draAV up an extensive programme of Ai'orks not likely to cost more than 
ten lakhs each, including all charges, hut that larger AVorks than this should 
not ho entered in the programmes unless their construction as ordinary works 
has been sanctioned on their merits. 

202. Belief toorks in 'Ahmadnagar . — The most important Avork on which 
relief labour was employed in the Ahmaduagar district, js the Visapur Tank, 
Avhich was inspected by us. This is estimated to hold 1,061 million cubic feet, 
but it is not likely to fill except in years of more than, average rainfall.^ The 
AVork Avas proposed as long ago as 1870, and was started as a relief AVork iu tlie 
famine of 1897. The total value of the work done by relief labour to end of Goto- 
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her 1001 is cstiiuatcd at over 31 laklis, but tbo work has not yet been closed, 
aud nearly three fhousaud labourers wove employed on it at the time of our 
inspcelion, and also a number of iirisoners. Tlio total cost of the work is esti- 
mated at Its. 15,19,000. Considering the expenditure already incurred on the 
work and the present slate of progress, wo think that its completion shoirld be 
.sanctioned ; altltougb wc note (bat detailed plans and estimates have not been 
completed for the project, and at tbo time of our visit the arrangements for 
' (he distribution of the supply, and oven the position and boundaries of the 
area to be protected, liad not been determined. In our. opinion such a work 
as this should not nave beem begun as a relief work until the project had 
been more tborougbly investigated, and it would have been better to liave 
employed tbo labour on a number of smaller works. Nevertheless we think 
(bat proposals for its early completion should be favourably considered, pro- 
vided (bat a complete estimate is submitted. 

203. The other now irrigation works on which relief labour was employed 
in this district arc the Ojhur Right Bank Canal and tbo Musalvadi Tank, the 
xn\nc of the work done being approximately lls. 5,00,000. Another 6 lakhs will 
be required to eomplete these two works, but their j}rotectivG value will he 
small unless the Ztfaiadevi project, of which they really form part, is completed. 
■\Ve have already rceommended the early prosecution of the Maladevi reservoir, 
and (hc.'^c two works should be completed ns paid of that project as soon as the 
c.stimate may be sanctioned. They will not get an annual supply until the 
reservoir is completed, but they will bo of some use. If the M.aladevi project is 
negatived, we doubt whether it will be advisable to spend another 6 lakhs on 
tbo.'^c work.s for the .‘^ako of completing (hem, thoiigli they may bo completed 
as far as possible by relief labour on the next occurrence of famine. The 
Slaladcvi project, if sanctioned, will alTord a great deal of employment for 
relief labour, if famine should occur before its completion; and the same may 
be said of tiic Godavari and Mula river projects, the early investigations of 
which may be recommended on this account alone. 

201. Jiclief icorics hi VoQ})n . — We liavo already referred to the Shetpbal 
Tank in the Poona district, as a work on which relief labour has been largely 
employed since 1S9G-97, and the completion of which has been sanctioned, 
It is a tail tank on the Nira Canal, and as such will have a considerable 
protective value. Relief labour was also employed in this district, during the 
late famine, on the Khamgaon and Wavwand Tanks. The former may with 
advantage bo completed at once, but the latter may be held in reserve for the 
future employment of relief labour. 

205. BeUef tcorks in Sholapur , — In the Sbolnpur district, relief labour was 
employed during the late famine on six moderately sized tanks — the Pathvi, 
Manjii Vadsbivno, Badhibal, Ilotgi, and Bambhurdi— the aggregate estimated 
cost of wbieli, including all charges, amounts to Rs. 37 lakhs; that of the 
largest, the Badhibal, being only a little over ten lakhs. The policy which we 
have recommended above, of employing relief labour ou tanks not estimated 
to cost more than ten lakhs, has tborefore been adopted in this district. The 
actual value of work done up to 1st October 1901 is reported as amounting to 
lls, 12,06,000, but the works bavo not been closed, aud more must have been 
spent since then. It will be advisable to complete all these tanks as ordinary 
works, if they were not completed when the relief works were closed; .with the 
possible exception of the Bambhurdi, on which comparatively little has been 
done. There arc many other proposals for tanks of tho same class in other parts 
of the district for which detailed plans and estimates should be made out without 
delay, so that they may, after professional scrutiny, be included in the programme 
of relief works. * Tins district is in urgent need of protection ; and although a 
portion of it may eventually he commanded by ghat-fed canals from the 
right bank of the Nira (the Gajauni project) and the left bank of the 
Bhima, it is on rain-fed tanks that reliance must mainly be placed. We are 
aware that such works are liable to fail in seasons of general and prolonged 
drouglit. But they will oftou have a considerable protective value, besides 
strongtheniug the position of the cultivator iu ordinary years ; and, considering 
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how much of the work can be successfully carried out by relief labour, we 
consider that their real cost to the State will not be excessive, in comparison 
with the protection which they will collectively afford. In any case, it seems 
doubtful if anything better can be done for Sbolapur. 

206. Belief works in Satam . — In the Satara district, the only large work 
on which relief labour has been employed is the Goregaon Tank, the value of 
the work done being estimated at Rs. 1,42,000. The total estimated cost is 
nearly 12 lakhs, of which 3^ are for land compensation, establishment, and 
indirect charges. The tank will bold 761 million cubic feet when full, but not 
more than 450 millions in a year of average rain fall. We are notable to recom- 
mend that anything more should he done at present to this work than may be 
necessary for safe-guarding the work already done, as its protective value 
will be small in comparison with the expenditure, and there appears to be 
some doubt as to the foundations of the dam ; but if, on examination, these are 
found to be reliable at a moderate depth, work might be resumed hereafter for 
the purpose of employing relief labour, if no more suitable work can be found: 
Some other works have been proposed in this district in connection with the 
Yerla and Man river works, and these should be worked -out in detail for inclu- 
sion in future programmes of relief works. 

207. Belief works in Bijapiir . — ^In Eijapur, relief labour was employed 
in the Sangogi and Hullur Tanks which have been roughly estimated to cost 
24^ and 6 lakhs, respectively. The value of the work done has not been re- 
ported, but we understand that the labour was employed in the excavation 
of the puddle trenches, and their partial refilling with puddle. At Sangogi 
the trench was in some parts over 60 feet deep. The Sangogi tank will be 
costly, but it is estimated to hold 2,846 millions of cubic feet in ordinary 
years, which would suffice for the irrigation of 12,600 acres. This district is 
so exposed to famine that we hesitate to recommend the suspension of an 
important work of this kind if it can be completed for the amount- which has 
been named. We note, however, that not only has the cost not been estimated 
in detail, but also that the area which can be commanded has not yet been 
determined, and that there is some doubt whether there will be a demand in 
ordinary years for irrigation up to the full capacity of the tank. Moreover, 
although it is estimated that the tank will fill in 20 years out of 26, or with 
an annual rainfall of 19J inches against an average of 24| inches, we find 
that a rainfall of inches only was recorded in 1876, of 12 inches in 1891 
and 1899, and of little over 8 inches in 1896. In such years the tank would 
be liable to fail. Lastly, there is evidence that the cultivators in Bijapur are 
not disposed to resort to irrigation except under pressure of severe drought. A 
remarkable instance of this is the Muchkhandi Tank, the only first class work 
in the district, the water available in which has been practically unutilized. 
Two other second class works, the Nilguud and Inchgeri Tanks, have also been 
abandoned because the cultivators would not use the water. These are small 
works, and the disinclination of the cultivators to resort to irrigation appears 
to have been due to the uncertainty of the supply and other local causes, and 
we do not regard the facts as conclusive against a further extension of tank 
irrigation in Bijapur, though they indicate the necessity for caution. On the 
whole, we are disposed to recommend that operations on the Sangogi Tank 
should be confined to completing the excavation and filling in of the puddle 
trench, and protecting the work already done, so that work can be resumed 
on the dam whenever it may be again necessary to employ relief labour. The 
Hullur Tank is a much smaller work, and it may be advisable to complete it 
as an experiment ; for although an extension of the Gokak Canal into a corner 
of this district may be possible, it is only by rain-fed tanks that the greater part 
of it can be given any protection whatever. But a final decision as to the 
expediency of completing these works can only be passed after detailed estimates 
and proposals have been submitted by the Local Government. The estimates 
which have been put before us of the cost of completion, and of the financial 
results anticipated, are avowedly approximate, but we think that Avorks of this 
kind in Bijapur arc not likely to pay more than their Avorking expenses. 
Another small tank, to, cost 4 lakhs only, has been proposed at Kalaskop. 
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It can be recoumiencled only as a means of employing relief labour, for which 
it is more suitable than such a large work as the Sangogi Tank. Other projects 
of this smaller type should be proposed for inclusion in the programmes - of 
relief works. , - 

208. Relief loorTcs in Relgauni and Rhanoat '.- — Relief labour was not 
employed in the Belgaum andDharwar districts on new irrigation works which 
have not been completed. In the former, the Durdundi Tank, a tail 
tank on the Gokak Oaual, estimated to cost 9f lakhs, would seem to be an 
excellent work for theemplo3’meut of relief laboiu’, if not previously undertaken 
on its own merits as part of tho Gokak Canal extension scheme ; for, as the 
supply to the tank will be assured even in the driest years, it will have a great 
protective value. If the proposals for the extension of the Gokak Canal are 
sanctioned, there ndll be a groat scope for the employment of relief labour until 
the works are completed. Other small tanks have been suggested in this 
district, but the projects have not 3’et been sufficiently investigated to justify 
their inclusion in programmes of relief works. In Bharwar several small works 
have been proposed on which large numbers of relief labourers could be 
employed with advantage. The most promising of these are Pudkalkatti and 
Kardikop Tanks, each of which is estimated to cost about 6J lakhs. Relief 
labour might be concentrated on either of these without hesitation in the event, 
of famine ; and the works, especially the former, will be worth completing. 

209. Inclusion of village worJiS in the relief pj'ogrammes . — The relief 
programmes for the Deccan districts which were shown to us, were those which 
had been sanctioned in 1901, and in accordance with which the current relief 
operations were being carried out. Their character, is sufficiently indicated by 
the account whioh'we have given of these operations and by the figures in para- 
graph 199. The programmes for the future wei’c under consideration. We 
have already expressed an opinion that these programmes should not include 
auy large irrigation works, the total cost of which, including land compensa- 
tion, establishment, and all indirect charges, is likely to exceed Rs. 10,00,000, 
unless the construction of these woiks has been sanctioned by competent 
authority, on their merits as productive or protective works. It is desirable to 
have on the programmes of each district a few tanks of the smaller kind which 
we have been considering — those likely to cost from 1 to 10 lakhs — or to provide 
work of a normal value of from | a lakh to 6 or 7 lakhs, which can be under- 
taken by relief labour. There must be a few large relief works of this kind to 
form the backbone of the district system of relief works. But we think that 
in the Deccan, as elsewhere, the policy of supplementine these works with small 
village works, which was recommended by the late Famine Commission, should 
be developed as far as possible. We have already shown the great importance 
not only of the second class works which exist in these districts, but also of the 
private irrigation works; and we think that in all future programmes the 
strengthening, repair, improvement, or extension of these useful works should 
find a place. 

210. Mr. Beale has suggested — 

That certain tr.act."! of coonhy would benefit by the oonstrcction of what may be called 
l-achcha tanks formed by ha7ids suitabb' drained to avoid slips, but with no puddle trench. The 
function of such lajids would be to bead up the wafer for a period, and let it escape gr.adnally, 
thus raising the surrounding subsoil water-level, and producing a small and more permanent 
flow in the itala below. The material emploj'ed for the constmetion of the land would pre- 
ferably be stones and imiram alone, or with earth if the hard materials be scarce. » * * 

The l-achclta tank is recommended for districts wliere well-irrigation is practised, where the 
nature of the catchment area and rainfall would not warrant the heavy expense of an ordinary 
tank, ...and where the wells are liable to be brackish when the water is low. 

Works of this kind are to be found in other parts of India and are well 
suited for famine labour. Their construction as relief ivorks may he recom- 
mended whenever the water which may percolate through the dam can be 
utilized lower down. 

211. It is not our duty to say by whom or in what'manner the programmes 
for these petty works should he prepared, or what arrangements should be 
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made for tho distribution, payment, and supervision, of tlie relief labourers -wbo 
may be employed on them. There are no doubt difficulties in making' 
thoroughly efficient arrangements of the kind ; and these difficulties are perhaps 
intensified in rayatwari provinces, where there are few or no persons of the 
landlord class to command influence and secure unity and co-operation in a, 
neighbourhood. But the more extensive employment of relief labour on small 
works has been distinctly recommended by the last Famine Commission, and 
we are unable to believe that these difficulties are insuperable. "^Miatever the 
‘advantages of the concentration of labour on large works, there is, in tho greater 
portion of the Bombay Presidency at any rate, this disadvantage that the works 
themselves are likely to he of little utility for purposes of protection or agri- 
cultural improvement. It is better, in our opinion, to sacrifice a certain amount 
of efficiency in supervision, and to run the risk of admitting a certain propor- 
tion of the undeserving to relief, for. the advantage of getting work done which 
will be useful even to a small section of the community. There is ample 
evidence of the collective importance of these works, and of the state of dis- 
repair into which many of them have been allowed to fall; and we have 
no doubt that there is a wide field for the useful employment of relief labour on 
their improvement or restoration, if suitable means are adopted for collect- 
ing information as to what is required from those most interested. For the 
collection of the information persistent inquiry and systematic record will 
be indispensable. For this purpose, use can iwobably be made of the village 
and sub-divisional note-books which are now compiled in every province, and 
which show the results of the inspection and observations of the District 
Officers. Each officer should systematically inspect and record in these note- 
books what works of agricultural improvement or famine protection the village 
requires, and which of these might be executed by famine relief labour. Ex- 
tracts from the note-books should be forwarded to the head of the district for 
use when he compiles his- programme of village works. Such information 
should be embodied in all future programmes of relief works, '■ 

212. We do not propose that operations should be confined to small tanks 
for the storage of rainfall. As we have shown, there are many parts in whi^h 
the system of irrigation can be extended, and much, if not all, of tljie 

necessary work could be carried out by relief labour. We would also c.%ill 
attention to the value of tals, or field embankments, in some districts; and Mo 
the importance of employing as much labour as possible on these useful worl js 
in seasons of famine, and generally on all well-considered schemes of agricul \. 
tural improvement, however petty they may be individually, for which, afte' r 
careful and wide-spread inquiry, place can be found in the programmes of 
famine relief works. It may be objected that these small works will benefit 
particular cultivators, and not the country at large. But we think it preferable 
that benefit should be conferred on a number of individuals, rather than that 
-works should be undertaken which would practically be of no use whatever, 
either to- individuals or the State. 



Chapter XV’J.-MADRAS. 


(f ). — Local eonclUions ; itse and value of irrigation. 

213. Physical features . — Tlie Presidency of Madras occupies the xvhole of 
the southern extremity of the Indian Peninsula, and almost surrounds the Natiyo 
State of M ysore and the Province of Coorg. It is traversed by two ^reat 
ranges of hiUs, the Eastern and Western Ghats, which extend along° the 
opposite coasts, leaving,' between them and the sea, a plain of about forty or 
fifty miles in breadth. These ranges divide the Presidency into three broad 
divisions — 

■ ■ (1) the long and broad belt lying between the Eastern Ghats, the 
southerly extension of the united Ghats, and the Pay of Bengal ; 
and extending from the borders of the Chilka lake to Cape , 
Comorin, along a coast line of about 1,250 miles; 

(2) the shorter and narrower strip lying between the Wastern Gha.ts and 

■ the Arabian Sea, along a coarf Ime of 450 miles ; and 

(3) the table-land lying between the two Ghats. 


214. Painfall . — As might he expected, the two hill ranges influence 
the rainfall materially in the different tracts. The Western Ghats arrest the 
greater portion of the rain brought up from the Indian Ocean by the south- 
west monsoon, and cause excessive rain precipitation on the narrow strip of coa-st 
line on the western side of the Peninsula, comprising the districts of South Canara 
and Malabar and the iSative States of Cochin and. Travancore. Where the 
range is of great height, as between Malabar and Coimbatore, the rain-hearing 
clouds are almost- entirely diverted from the districts immediately below the 
Gliats on the eastern side ; so that, while the annual rainfall on the western side 
exceeds 100 inches, under 20 inches may be registered on the eastern side 
immediately within the influence of the mountain ranges. In places, however, 
the clouds pass over the hills, where their elevation is lower, or escape through 



wav. hut only on the'north-east monsoon which blows from the Bay of Bengal: 
andj' owihs to their lower elevation, their influence is not so great as that of 'the 
nthpr ramm. Over the nreater part of the Presidency the heaviest rainfall of the 
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its limits ; for it is on tliem that the supplies in the great rivers -which are utilized 
for irrigation — the Godavari, Kistna, Oauvery, and Tambraparni — mainly 
depend. These rise in localities -where the south* -west monsoon rains are usually 
very heavy and ahnost unfailing. The rains of the north-east monsoon are 
chiefly of importance in filling the numerous tanks which are scattered over the 
Presidency. Some unirrigated cultivation is also, carried on under their influence ; 
but, except in the extreme south, this is usually either on the heavy soils at the 
beginning of the period, or on the lighter soils, with inferior or catch crops, later 
on. 

216. Soils. — The soils of the Presidency are for the most part loamy, 
gravelly, or sandy soils, derived from the disintegration of the local rock 
formations, alternated hy -the alluvium of the great river deltas, or by -wide stretches 
of black cotton soil. These latter are found chiefly in the southern part of 
Kistna and the adjoining portion of North Nellore, in the valley, of the Kunder 
river in Kurnool and Cuddapah, in the eastern part of Bellary and adjoining 
taluks of Kurnool and Anantapm*, in the southern part of Coimbatore and the 
Palni taluk of Madura adjoining, and in the southern parts of. Madura and the 
neighbotu’ing taluks of TinneveUy. 

217. Total ctiltioable and cultivated area. — Excluding the Native States of 

Travancoro and Cochin, and the smaller States of Pudulcota, Sanduru, and Bana- 
ganipaUi, which cover an area of about 9,900 square miles, the total area of the 
Presidency amounts to nearly 141,200 square miles, of which 19,200 square 
miles are occupied by the agency tracts of the Northern Circars, and over 
29,600 square miles by and proprietary estates, regarding which no 

detailed statistical information is available.' Of the remaining area, amountingj 
to over 61*65 million acres, not more than 30-63 million acres are returned asj 
cultivable, and the balance either as “Eorests” (12-38 million) or as '‘not avail-J 
able for cultivation” (12-64 million). Of the cultivable area, about 30^- 
million acres, or 83 per cent , are under occupation, of which about millioni 
acres are annually under crop. Including the area cropped more than once, th« 
average area annually so-wn is about 26 million acres; 

218. Crops. — About 80 per cent, of the area cropped is devoted to foodlt 
.grains, of which rice is the most important, occupying from 6| to 7 millior^' 

acres, or about one-fourth of the total cropped area. It is grown largely? 
in all the districts along the east and west coasts and in North Arcot and\ 
Trichinopoly. It is the crop most commonly cultivated under all the irrigation 
works, though, on the west coast and in parts of Ganjam and Chingleput, an 
inferior variety is grown on unirrigated lands as a rain-fed crop. The nexlf 
most important crop is juar or cholam, of which there are several varieti/is 
gro-wn on diffcre-nt soils ahd at differuni seasons. . It accounts for about a sixth of 
the total ai-ea of cro]^*^i& is of great importance in Kistna and Nellore and in the 
Deccan, Coimbatoro^^.Trichinopoly, and Madura districts. Bajra, or cninbu, is 
another important crop which is grown largely in Vizagapatam, Kistna, Cudda- 
pah, South Arcot, the Central districts, and Tinnevolly, and occupies about a tenth 
of tiio total cropped area. It is chiefly dependent on the early rains. The other 
di-}' crops which deserve mention arc ragi and varagu Avhich account for 6 and 
8 per cent., respectively, of the cultivated area. Amongst the industrial crops, 
cotton occupies about one and one-third million acres, and oil seeds one and 
three-quarter million, or about 5 and 6 per cent., respectively, of the total 
cropped area. Cotton is grown principally in the black soil tracts of the 
Deccan and in Kistna, TinneveUy, and Coimbatore. Of the oil seeds, ground-nut 
is becoming an important crop, and its cultivation is extending largely in South 
Arcot and the .surrounding districts. Indigo is steadily declining ; it occupied 
over 460,000 acres in 1896-07, but has now shrunk to 250,000 acres. Tobacco 
occupies about 100,000 acres and sugar-cane about 68,000 acres. 

219. Crop statistics are not available for zamindari areas and alienated 
villages, but there is no reason to suppose that the distriljution of the different 
crops in these tmets is very ditrerent from that found to exist in the rai/atioari 
jwtion of the di.stricts in which they arc situated. It may, therefore, be safely 
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assumed that out of au estimated area of ten million acres under cultivation in 
tlieso tvacts, about 25 ])cr cent, is nndcr rice, 16 per cent, imder jnar or 
cholftvi, 10 per cent, under, bajra or cnmhu, and 6 to 8 per cent, under ragi and 
varagtt, respectively. 

220. Irrlgalcd The gross area irrigated in rayahean tracts, that is, tbe 

extent cliargcd in tbe revenue accounts as irrigated in 1900-01, a fairly normal 
year-, amounted to over T-J* million acres, or nearly 28 per cent, of tbe total area 
cropped. Tliis is inclusive of over 1-i- million acres irrigated from n'ells and 
about 71,000 acres from other private vvorlcs. Tbe balance of 6 million acres is 
irrigated from Government Avorks. '1 be bulk of this area is situated in tbe deltas 
of the Godavari, Kistna, and Cauvery rivers, n'bicb take their rise in tbe 
Western Gbats and, after travereiug several hundreds of miles in their course 
eastw ard across the Peninsula, atford assured irrigation to large stretches of rich 
alluvial soils in the districts of Godavari, Kistna, and Tanjorc. During tbe past 
decade, ndueb included many unfavourable years, there has been a steady 
increase in the area irrigated by these larger works. The area irrigated by minor 
works averages 3^- million acres, but the extent actually irrigated varies 
grc.atly from year to year, especially in the case of the smaller works, 
the supplies to which arc entirely local and dependent on tbe seasonal rains. 
The variation sometimes amounts to half a million acres, and large remissions 
of revenue have to be' granted in consequence. During the ten years ending 
1900-01 these remissions averaged nearly 9 per cent, per annum, but they 
exceeded 10 per cent, in four years, and in one year they amounted to 21 per 
cent. In a favourable year, liowever, the area irrigated increases largely and 
the remissions shrink to less than 3 per cent. In tbe case of tbe larger works 
the remissions average about 2‘G per cent, of the total revenue, but on tbe three 
great delta works they are necessary practically only when crops are occasionally 
damaged by excessive floods. 

221. Areas irrigated in zaviiiidari tracts. — Acciu'ate statistics are not 
available for the areas irrigated in ::amindari tracts ; but tbe Board of Revenue, 
in an estimate recently furnished to us, give tbe total cultivated area for 
ranjiHclfl)*/ and alienated villages at about ton million acres, and tbeuTigated area 
at about one-fourth of this, or 2-1- million acres. This is exclusive of the area 
irrigated from Government AVorks amounting to 556,000 acres. 

222. Secure tracts.— The districts which, as a whole, may be considered to 
be proctically immune from famine arc South Canara and Malabar on the west 
coast, and Godavari, Kistna, and Tanjore, on the east coast. Prom their situation, 
the fiKt tAvo districts enjoy an almost phenomenal rainfall which has seldom been 
knoAAm to fail ; AA’hilst the tlu’ce last arc protected by magnificent irrigation works 
Avhicli alford an assured supply to immense areas of rice lands. In the west- 
ern portion of the Godavari and Kistna districts, near the Ghats, there are some 
upland taluks AA'bcrc the cultivation is chiefly dependent on the rainfall, which 
averages about 30 to 35 inches ; but as there is alvrays a great demand for labour 
in the delta taluks, these tracts rarely suffer from any acute distress. The south- 
ern portion of the Tanjorc district, outside the influence of the Cauvery system, 
is not properly protected; but tbe people find emifloyment in the delta taluks 
and in toAATis, or in the neighbouring island of Ceylon in times of drought, and. 
thus distress is never acute. 

223. Besides the five districts mentioned above, the districts of Vizagapatam 
in the north and TinnevcUy in the south may also be said to be generally seoiu’e, 
though in a less degree. 'J here have been periods of scarcity in both districts, 
but these haA'c been fcAV, and aindhiug like seA'ere famine has been unknown 
within the past haK centm-y and more. Yizagapatam enjoys a good lainfall 
which uilaiid is seldom deficient ; the soil is generally rich and fertile ; hiU streams 
arc numerous, and the tanks, fed by them, h-rigate a lai-ge area of double crop. 


* Kote . — ^Tlus includes about 399,000 acres, comprising chiefly poitions of surrey fields left uncultivated 
through liie rayats' neglect. As the nou-cultivution is not due to any deficiency in the supply, the anves are 
charged as irrig-at'ed. ■ . ' . 
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Tlic great “ Guntur” rainino ol! 1833 scsarcely, aircolcd this distriet; in 1800-06 
it sulTorod only slightly ; and in the ramincol’ 1870-78 the distre^is was due /norc 
to high prices than to actual I'ailurc of the cro])s. In 18S9and in 1590-07 
the district Avas practically immune, lAiough Ganiam suffered severely. The 
labovu’ing classes easily find Avork in tlio Godavari dcllas,. and several 
thousands also annually emigrate to Burma and Assam. Tlic Tinhcvclly dis- 
trict is situated immediately under the uniicd Gluils, and enjoys the hcnclit of 
the early shoAvers hrought hy the south- Avesi. monsoon and of the later rains of 
the nortli-cast monsoon. Tliough the total fall is light , averaging about 27 inches, 
it is generally Avcll-distributed. The 'J’ambra])arni river, Avhich rises in the 
Ghats, affords ])cronnial irrigation to a fairly large area on Avhich Iavo crops arc 
generally raised, and there are several tanks and Avells Avhich irrigate some 
200,000 acres in ordinary seasons. There is no record extant of the district 
haAung suffered from famine Avithin the past century, though during a ])ortionof 
the year 1876-78 a .small inunber of people AS'crc on relief, and some distress Avas 
also felt in certain parts in 1891. Tlic labouring population finds an easy outlet 
to the planting districts of Ceylon and to 'j'ravancorc, Avhcrc labour is Aisually 
in demand, and they consequently Kulfer but little in an nnsc.asonablc year. 
On the A\diolc, therefore, the seven districts referred to ahove, Avhieh account for 
more than forty per cent, of the total area and population of the Bresideney, 
may be regarded as fairly sceurc from famine. 


221. Tracis liaUe to famine . — Bxcluding those seven districts, the 
remainder of the Presidency is move or less liable to famine, excepting svich 
small areas as arc protected hy Avorks of irrigation. Tlic most insecure districts 
are those knou'u as the Deccan districts, com])risiug Kurnool, Bcllary, Ananfa- 
juir, and Cuddapah, A\'hioh haAm suffered several times from famine during the 
past century. They coa’cv a total area of about 27,o00 square miles, Avith a p()i)u- 
lation of nearly four millions, the majority of A\-hom depend upon agricul- 
ture for their support. The country is broken up by hills, and consists 
largely of soils of poor produclh'cncss, tliough there is a vciy considerable stretch 
of black cotton soil on the southern and Avestern boundaries of the Kurnool dis- 
trict, and in the adjoining taluks of the other three districts. OAving to the 
general poverty of tlic soil, oA'cr onc-haff of the cultivable area is assessed at rates 
not exceeding eight annas an acre; in Cuddapah the proportion rises to nearly 
two-thirds, and in AnantapAir to over three-fourths, of the nholc area. In the 
latter district more than onc-half of the cixltivablc area beam a nominal assess- 
ment of two to' four annas per acre, and in Bellaiy nearly a third of the 
area is similarly assessed. More than tAAm-thirds of the landholders pay less than 
Bs. 10 a year to Government for their lands. The disastrous famine of 1876-78, 
Avhich swept away nearly a third of the population, Avas folloAA’cd by a succession\ 
of unfavourable years, and the districts have not yet fully recoA'cred from their, 
effects. A very large portion of the cultiA’'ablc area is still unoccupied ; and the . 
recent census of 1901 showed that in two of these districts, Kurnool and Cuddapah, 
the population Avas still about per cent, less than it Avas thirty years ago ; 
Avhile in the remaining tivo, Bellary and Anantapur, the increase AA'as not more 
than 4 and 6^ per cent., against an increase for the Avholc Presidency of 22'44 
per cent, for the same period. These districts are drained by the Kistha and 
the Penuer and their afiffuents; but, Avith the exception of the Kurnool- 
Cuddapah Canal, the Cumbum tank in Kurnool, and the Tungabhadra channels * 
in Bellary, there are no important- irrigation works, and the crops are almost 
entirely dependent on a veiy precarious and scanty rainfall. The proportion 
of the occupied area irrigated in a normal year from all sources, including wells, 
amounts to only 3 per cent, in Bellary, 7 per cent, in Krumool, and 13 pt r cent, 
in Anantapm. In Cuddapah, where the number of tanks and wells is large, it 
rises to over 20 per cent. ; but in a year of severe famine, like that of 1876-78, 
the protected area, both in this district and in Anantapur, falls by almost 60 
per cent. - ■ , 

225. The districts of Nellore, North Arcot, and Salem, have also suffered 
periodically -f rom-f amine, -tho most-tlisastrous of which was that of 1876-78. 
Since then considerable portions ;bf the, first two districts again suffered from 

Hole , — In Madras a dialiaclion is made tetn-cen artificial streaiBS according «B they are navigable or , not. The 
former only are called canals. When the stream is not adapte'd for navigation, it is called a channel. 
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severe cllstross botli in 1891-92 and 1896-97 ; and the increase of population, ac- 
cording to the census of 1901, is still greatly below the average of all other dis- 
tricts in the Presidency, excepting those* of the Deccan. In Nellore and 
Ivorth ^Vi’cot, there is a very large area of zamindari laud, in which the irrigation 
Avorhs arc fcAV and their supply precarious. In the Government’ taluks a great 
deal has been done to doA’clop inigation under the Peuner river in Nellore, and 
the Palar, Poiny, and Cheyar, in North Arcot : but the area iiTigatal by these 
systems does not at present exceed 85,000 and 150,000 acres, respectively. 
Including tanks, channels, and Avells, the total irrigated area amounts to about 
300,000 acres in Nellore and 350,000 acres in North Arcot, or about 20 and 
35 per cent, of the aA'crage holdings. But in a year of prolonged drought hardly 
a fourth of this area can bo effectively irrigated. In North Arcot, however, well- 
irrigation has largely developed and affords a considerable measure of protection. 

226. Tlie only other districts which remain to be noticed, are Chingleput, 
South Arcot, Trichinopoly, Coimbatore, and IMadura. The Chingleput 
district has suffered from famine live times during the past centm'v, and fi'om 
f.ailurc of crops on many other occasions ; but, owing to its proximity to the 
Presidency Town, it has not felt the effects of the famine to the same extent as 
the districts already referred to. Over 50 per cent, of the occupied area is irri- 
gated, but the nature of the irrigation works is such that harcUy a tenth of the 
area is protected in a year of severe dimight. The South Arcot and Trichinopoly 
districts arc less liable to famine. In both a large area is x>rotected by the 
CauA'cry and Colcroon channels and other works, and it is only in the upland 
taluks, adjoining the North Arcot and Salem districts, that the crops are preca- 
rious. In Coimbatore, the ramfall is generally scanty and precarious, but the 
district possesses great natural advantages in the Avay of subsoil springs, which 
have been utilized to the Mlcst extent by an industrious and thrifty population, 
stimulated by liberal grant of State loans. The completion of the Periyar works 
has greatly improved the prospects in the Madura district A very large portion 
of the district, however, comprises zamindavi estates, Avhich arc more liable to 
famine than the Government taluks and in which the irrigation works are not at 
all in a satisfacton* condition. 


(ti ). — Kvistivg Slate imgaiion works. 

227. Two main classes of irrigation works. — Drigation Avorks in the Madras 
Presidency may be divided into two great chisscs. The first includes all the 
moro important Avorks Avhich have been constructed, restored, enlarged, or ex- 
tended, by the British Govenrment within the last century, at a capital cost of 
‘ over 8 ororcs of rupees, and AA’hich arc noAv capable of irrigating annually from 

3 to 31- million acres. The second class includes all the smaller tanks and 
river channels which aro scattered all over the Presidency, and many of which 
have existed from time immemorial. In consideration of the revenue derived 
from the lands’irrigAtcd from these works, Government has assumed certain 
responsibilities in connection with their maintenance and management, and 
devotes considerable sums annually to their upkeep, although very fcAV of them 
Avere miginally constructed at the cost of the State and still fewer at that 
of the British Government, and they cannot be regarded as State iirigation 
Avorks in the same AAuy as the A^'o^ks in the first class. ^ The area annually 
irrigated from these *works also varies from 3 tp 3^ million acres, so that the 
total area irrigated from all the works Avith AA’hich Governnient is more or less 
dii-ectly connected, may ho said to range from 6 to 7 million acres annually. 
This is’ a larger area than is irrigated from State works in any other province, 
althoiA"-h it Avill soon be exceeded in the Punjab. "We shall now consider 
Averks^of the first class, which includes all those classed as productive and 
in-otectiA'e, and all minor AVorks for which capital accounts are kept. 

228. IForksfor which capital accounts are kept. — ^These works have always 
been regarded as highly remunerative. Until a f baa- years ago, the productive 
AA’orks in Madras yicld’ed, as a Avhole, a higher return on then capital cost 
than AA'as attained in any other province, and it is noAV second only to the 





Punjab. Taking the thirty irrigation works, for which capital accounts nre 
'kept; we find that the total capital’ outlay to end of 1900-01 amounted to over 
808 lakhs of nipees, while the average annual net revenue due to the works during 
the five years ending in 1900-01 amounted to nearly 63| lakhs, and yielded a 
return of 8 per cent, on the capital outlay. The average area irrigated 
amounted to 3,292,825 acres, hut much of this was old irrigation existing before 
the works were constructed. If we assume, as in paragraphs 230 and 231 below, 
that the area of new' irrigation due to this capital expenditure may he taken 
at 2,066,000 acres, the average capital cost has been at the rate of Es 89 per 
acre annually irrigated. • ' 

229. Group divisions . — These figures give a correct general idea of the 

protective and productive value of the iiTigation Avorks which have been 
constructed or restored by Government in this Presidency ; hut the works are of so 
diverse a character that it is necessary to analyze the figures in greater detail, in 
order to obtain a. clear idea of the actual cost of irrigation. For this purpose the 
w'orks may he divided into three main groups. The first of these comprises the 
great perennial canals in the deltas of the Godavari, Kistna, Oauvery, and Coleroon 
rivers, from which very large areas of level, alluvial lands are. irrigated, Avithout 
the assistance of storage Avorks ; the second group comprises all other canals 
which are fed directly from rivers, hut which irrigate more difficult and uneven 
country than those comprised in the first group ; Avhile the third consists of 
Avorks which depend for their supply mainly or entirely upon storage Avorks. 
The first group comprises four, the second nine, and the third seventeen separate 
works. ' . 

230. Old irrigation revenue.— 'Be^oxQ considering the results attained in 
each of these groups, it is necessary to point out that on all the works, with 
the exception of two, the Kurnool-Cuddapah Canal and the small and recently 
constructed Dondapad tank, there is a certain area of old irrigation AATiich 
existed before capital expenditure was incurred, and is not a direct result of that 
expenditure. In the administrative accounts of the works, the revenue due 
to this old irrigation is deducted from the total revenue realized, and the 
balance only is credited to the canal account, and treated as the revenue due 
to the capital expenditme. Similarly, a deduction is made in some cases from the 
AA'orking expenses on account of the estimated A'alue of old maintenance charges, 
the balance being regarded as the net working expenses due to the new irrigation. 
It is found that, taking the w'orks as a Avhole, the revenue due to ne\A’ irrigation, 
upon wliioh the return on tire recorded capital outlay is calculated, is about 03 per 
cent, of the gross revenue deriA'ed from the works, AAdiile about 37 per. cent, is old 
irrigation revenue,” Avhichit is assumed AA'ould have been realized from old Avorks, 
if the capital expenditme had not been incuiTed. This factor of “ old irrigation 
revenue ” renders it difficirlt to ascertain Avith great accuracy the real productive 
and protective A'alue of any work, as the amount of the old revenue, and also of 
the old maintenance charges, must he determined more or less arbitrarily, and the 
figures, AA'liich have been adopted, may. possibly be open to criticism. The exis- 
tence of tliis old irrigation has, hoAvever, to be recognized on ahnost all Madras irri- 
gation Avorks, and th^e method of accounting for it has been in force from the com- 
mencement of the new Avorks, and has undoubtedly received very careful attention 
from the ]\Iadras revenue authorities. . It is possible that some of the works have 
not been given full credit for their undoubted effect in keeping the returns from 
old in’igation more steady ; Invt the substantial fairness of the present distribution 
of the total revenue between old and new irrigation has not been challenged by 
any. of our witnesses, and avc have no reason for believing that the share Avhich is 
attributed to the constraction of the new Avorks, is, on the Avh'ole, appreciably 
more or less than may be properly credited to them. We therefore accept the 
figiu'cs which haA'o been recorded as the most reliable that can be obtained. Wo 
may also assume, as sufficiently correct for our purposes, that the area 
of irrigation due to the works bears the same proportion to the total area 
irrigated as the revehuo credited to the Avoi’ks bears to the whole .reA'enuc ; 
tliat is, taking the works as a aa’IioIc, about 63 per cent. 'J his assumption is, ho 
doubt, open to criticism, but we think that it may be safely adoihcd, at any rate 
when comparing the results attained in the different groups of AVorks. 
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^l. JiiolpMnoffiitauoial rmiKa hifrjroupif. -Tlic following is an abstract of 
the principal results obtained for (litVcrcnt. sroups and sub-groups : — 




T.— I'c'.i&'f rr.j.sU 


SI.- O.l.t-: a-. »% 


III,— S'.c-TipJ- rr.rt* 
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IXil 

Tb(‘ ratis in the penultimate columns have been stnick on tbc irrigation 
revenue and areas due to the works, and rcjirescnt tbc charges for water 
sup]dictl to tiio cultivators, 'riie total revenue creditable to tbc works, on which 
the percentngi's in the lifth column are based, includes misccllanoous receipts, 
but till* amount of those, receipts is ven,- small. Out of a total revenue of 
over ^.‘5 lakhs, it amounts only to Its. 1, 91, 000 for all works. Of this sum, 
Us. 1. 71,000 is rMlIzed on the first snb-poup in Group I (the Godavari and 
Kistna Canals) and is mainly due to navig.ation. 

Godnrariottd Kifiun Canals. — The deltaic canals, forming Group I, may 
be considered under Iavo sub-groups. Tbc first comprises the Godavari and Kistna 
Canals. These arc the only induatiou works in .Madras which can be usefully 
cjiujiared with the gre.at poronuial canals of Xoi-thern India. They were, how- 
ever, the, lirst or pioneer works of the kind constructed in Southern India by the 
Uriti-h Government, and arc signal mornmients to the genius of Sir .iVrthur 
Colton, Avilh Avlioso immc both, hut e.s])ccially the former, must always ho 
inse])nr.ihly connected. '1‘hc grand results obtained by Sir Arthur Cotton 
on the Canvory and Godavari Canals led to the subsequent construc- 
tion of the Kistna Avorks. It must he borne in mind, however, that the 
Godavari and Kistna C.anals, like the great canals in Northern India, 
jircsent the simplest form of the irrigation problem, excepting only that 
which has been met in the Canvery Avorks .and in the inundation canals of the 
Punjab and Sind. Tile canals command level alluvial plains and draw 
their supjdios from great rivers Avliich arc in lloAV all the year round, and on 
Avhich lar'C sloraec AVorks. liOAVcA'cr desirable, have not been found necessarj* 
to secure the results already attained. The necessary command and control o*f 
the supidy, in all seasons of the year, has been obtained by the construction of 
weirs or nnicuts Avliich hold up the water a few feet to the required level ; and, 
althontrh the construction and maintenance of these Avorks have in almost all 
ensc.s d”cmandcd great boldness .and engineering skill, the cost, hoAvever great, 
has been small compared Avith the results which they rendered possible. 
Lastlv, it may he said of all these works that the character of the climate and 
of the diltivation assures a practically continuous or constant demand, which 
is limited onlv.hy the supply, and AA’liich renders financial success almost a 
matter of certaintv. It is only AA-ith canals of this class that the Godavari " - 
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Eistna Canals can be fairly compared. If the figures given in the first line of 
the table in paragraph 231 are compared with those for the Pimjab major works 
given in paragraphs 12 to 14, it will be . found that there is a great 
similarity in , the results brought out, whether regard be paid to the average 
return on the capital outlay, or to the rates of caintal cost, of irrigation revenue, 
and of working expenses per acre irrigated. The fact that results so similar 
have been attained on two great systems of irrigation works, separated by 
nearly the whole length of India, designed and constructed by Irrigation 
Engineers of tvro different schools, and developed under two wholly independent 
administrations, cannot but be regarded as very remarkable ; while it justifies 
some confidence in general conclusions as to the productive and protective value 
of works of this type. 

233. Gauvery and Coleroon toorhs. — The Cauvery and Coleroon works have 

been considered as a separate section of the deltaic group, as they form 
a special class, and cannot be compared with any other hrigation works. The 
main Cauvery river, on entering ihe delta, divides into a number of minor 
channels, of which the Coleroon to the north is the principal ; and irrigation 
has been practised from these channels during the flood season from tiine 
immemorial. The distribution of the supplies entering these channels has, how- 
ever, been subject to extraordinary fluctuations, depending on the vagaries of 
the river and the vicissitudes of the rainfall. Sir Arthur Cotton recognized, 
almost at the commencement of his Indian career, how much might be done by 
properly constructed works to control and improve the distribution ; and on his 
initiative, an important old native work,' the Grand Anicut, was strengthened 
and repaired, the Upper Anicut was constructed at the h^d of the delta or 
off-take of the Coleroon river, and many other works were made for improving 
the regulation. These, with subsequent additions, constitute the Cauvery works, 
There are no artificial canals or large distributaries, as the water is carded 
all over 'the delta by means of the river channels; and the efforts of the 
Irrigation Officers are mainly directed , to controfling the , distribution, so 
as to prevent a channel from running dry when water is most urgently needed,, 
or to protect the cultivation on it from excessive floods at other seasons. The 
total revenue assessed annually on the Cauvery irrigation during the five years 
ending 1900-01 averaged Rs^ 42,31,000, but of this, Rs. 32,91,000 has been 
treated as old imgation revenue,- the bakince only being! credited, to the works. 
This balance represents, a return of over 37 per cent, on, the small capital outlay 
which has been incurred in improving the distribution. The lower Coleroon I 
works are of less importance, but they are of the same class, and have therefore y 
been grouped with the Cauvery. The average revenue realized from the lower ' 
Coleroon irrigation has amounted to Rs. 4,26,000, of which only Rs. 1,50,000 ^ 
is old irrigation revenue, the new revenue representing a return of 25 per cent, 
on the capital outlay. The expenditure on these works has therefore. been of a 
highly remunerative character, and has resulted not only in an increase of the, 
irrigated area, but also in great benefits to the areas originally irrigated. The 
works are, however, of such an exceptional kind as to make it improbable that 
similar results will ever be attained elsewhere. , , 

< ' 

234. Ktirnool-Onddajmh Canal. — The first work to be considered in the 
second group is the Kumool-Cuddapah Canal, which, in comparison with the 
small degree of protection . it- affords, is one of the most costly .and unre- 
munerative irrigation works in India., It was part of a great scheme for 
the extension of irrigation in the Madras Presidency by the agency of a private 
Company. This scheme was first proposed in 1857 in consequence of the great 
success which had been attained on Sir Arthur Cotton’s, works in the deltas. 
The construction of the work was entrusted to the Madras Irrigation Company, 
by whom it was practically completed.; but financial and other difficulties 
compelled Government to purchase and take over the works, the transaction 
being completed in 1882, when the Company , was dissolved. We shall 
refer again to this work in the next section and are merely considering 
it separately now, because the capital outlay which has been incurred 
is absolutely so large, and the revenue returns have been so ; imigni- 
ficant, tliat no true idea- ’can be formed of the • productive ' value - of 
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iiTigation worlcs in tlio Madras Presidency if this canal is mero-ed mth all 
other works of the same class. As to the protective value of this work, it appears 
to have been at one time contemplated that the canal would irrigate 200,000 
acres. 'I'ho maximum area hitherto recorded is 90,285 acres, in the ^’eat famine 
year of 1876-77, when the canal was still under the management of the Madras 
In’igation Company.; hut in years of normal rainfall, the area was not more than 
a third of this, the average for the four years pvecetling the second great famine 
year of 1896-97 being only 32,160 acres. In 1896-97 the area was 87,226 acres, 
and in other years of drought, such as 1891-92 and 1899-1900, it exceeded 73,000 
acres. There has been a marked and satisfactoiy improvement since , 1895-96, 
the average area for the following five years being 6di,4'84.. acres, and during this 
period the gross revenue has exceeded the working expense by about half a lakh. 
It is also worthy of note that, whilst the recent census shows a decrease in the 
total population in both the districts (Kurnool and Cuddapah), as compared with 
the population before the famine of 1876-78, the taluks which the canal 
travci'ses exhibit some increase which it may not be unreasonable to attribute to 
the protection afforded by the existence of assured in-igation. 


235. Snh-gronp (h) of Group II . — The eight works* comprised in this sec- 
tion arc typical of the most .useful works 
that can be constructed in the areas out- 


♦ Munycni,,. Sliftlinlopo, VMlur, Tliadapnlli, 
Arlionkota, Ivalinpxroycn, XuntVivar, Ganiam. 


side of the three great deltas. They 
consist of canals of varying size, taking off from above anicuts across the beds of 
rivers, the How of which is sufficiently constant during certain months in the 
year to permit the irrigation of considerable areas of single crop paddy, without 
the assistance of storage works, although storage works are valuable accessories. 
On these works, however, there arc no storage reservoirs of any importance. The 
capital expenditure on the eight works has amounted to Es. 11,17,716, and the 
area irrigated by them averages 153,000 acres, of which we have assumed that 
62,000 acres are directly attributable to the capital expendiku’e incm’red. The 
net rcA’cnue due to the works averages Es. 1,36,000, or nearly 13 per cent, on 
the capital cost ; so that, taken as a whole, this important class of worlds may be 
regarded as liighly remunerative ; and if the irrigated area assumed as due to 
the works may Ijc taken as correct, the capital cost has not exceeded Es. 23 per 
acre. TTorks' of this kind are, ho wever, so simple and so cheap that they have 
probably been aheady constructed in most of the places in which the conditions 
are favourable. 


236, Grorip III. T/ie Peripar pj'oject.— The works which have been 
placed in the third group depend for their supplies on large storage reservoirs, 
which have been formed by constructing dams across rivers or streams which 
flow irregularly during the* rainy season, and are generally dry for the greater 
part of the year. The irrigating efliciency of any particular work depends so 

much on the size and natm-e of the catchment area, and on the rainfall over 
it, that compaiisons with other works of the same class are difficult and mislead- 
ing • but on most of these rivers a cei-tain amount of irrigation has always been 
effected bv means of anicuts and side channels of the kind which have been 
placed in Group II. The value of the storage work is indicated by the increase 
in revenue which has ensued on its construction, and on the improvement of the 
anicuts and distributarv systems below them. The works differ so much in size 
tluit it i convenient to consider tiiem in three sub-groups. The first of these is 
the Peiivar proiect which must be placed by itself, not only on account of its 
maonitade and special character, but also because it was not completed until 
1896 nnd its irrigation is hardly yet fuUy developed. Eor the latter reason, it 
is unless to consider, as in the case of other works, the average resets attain^ 
dm-hm the last five years, and we have therefore shown, m the table m paragraph 
2S^he fimues for the year 1900-01, as giving a better idea of the produc- 
tTve.Ba pfTottreTdue of the wk The return oncupiW ouftoy 

has been steadily lising from ml m 1896-97 . to 3-43 per cent, in 1900-01; 
and it seems probable that, as magation develops, the average retmm for the 
future will be higher than that attamed m the latter year, and that t^ 
workmavhe expected before long to yield a net revenue m exc^pf the 
annual charges for interest ; while the capital cost per acre of new - , 
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Miay eTentually be reduced to less tban Rs. 100. The conditions are, in many 
respects, Tery favourable for a large storage work, for the lake fills '‘every 
year; and in every year but one since the opening, there has been so much 
surplus that the question of increasing the storage capacity appears to deserve 
consideration. It is satisfactory to note that there is a probability of a large 
storage work of tliis kind proving directly remunerative, but it may, at the same 
time, be inferred that such works cannot be expected to yield very large profits, 
oven when the conditions of storage are unusually favourable. 

237. The Temer-Sangam, Talar, and TushUcnlya projects , — The second 
sub-group of this class comprises three large storage works, on each of which the 
capital outlay has exceeded 20 lakhs. Of these the most profitable is the Penner 
and Sangam project which has yielded an average return of 2 per cent, on a 
capital of 60 lakhs ; but here, too, conditions are very favourable, as there is a good 
deal of direct irrigation from the Pemier river, in addition to that effected from 
the reservoirs. On the other hand, the Rushikulya project, which also has some 
direct irrigation, has yielded a return of 0’6 per cent, ordy, on a capital of nearly 48 
lakhs. The cost of this work appears to have been enhanced by faults in design 
and construction ; and, as it was sanctioned as a protective work, it has been deemed 
advisable to .withliold water at the end of the rains which might be utilized 
for second crop irrigation, and to reserve it for use in the following season— an 
arrangement which involves a certain loss of revenue. The average retmm for 
the three works in this sub-group is just 3 per cent., while the capital cost per 
acre of new irrigation is about Es. 74. 

238. Smaller storage worJcs.— Hie tim'd sub-group comprises productive 
works varying in cost from 15 lakhs to Ks. 44,000. These works have yielded an 
average return of 5-6 per cent, on the. capital outlay, which amounted to about 
Rs. 46 per acre. They have, therefore, on the whole been distinctly remunerative ; 
and the figures given support the general conclusion at which we arrived when 
considering the storage works in the .Deccan, that for a given expendi- 
ture on works outside the Ghats, or region of unfailing rainfall, greater protection 
can be afforded by a number of small works of this class than by a few large 
works. This inference, however, is one that must be adopted with caution ; and so 
much depends on the circumstances of each case that exceptions are likely to 
be very munerous. 

239. General conclusions as to financial results attained on siorageworlis . — 
From this analysis of the financial results attained on irrigation works in Madras 
for which capital accounts are kept, it will be seen that the general results for 
the works, as a whole, which are shown in paragraph 231, cannot be taken as an 
indication of those which may be anticipated for new works which may be 
undertaken in future. - The conditions on the delta works are exceptionally 
favourable and will not obtain elsewhere; wdiile, on the other hand, the abnormal 
cost of the Kurnool-Cuddapah and its unfavourable conditions render it necessary 
to exclude it from consideration. It is doubtful if there is much field for the 
construction of new river channels unaided by storage works; and it appears, 
therefore, that future extensions of irrigation must depend upon storage, and will 
fall under Group III. Taking this group as a whole, it is found that the capital 
outlay on seventeen works has amounted to 267 lakhs, on which the net revenue 
due to the works yieids an average retru’n of 3'6 per cent. According to the 
method adopted, the average area annually irrigated in consequence of this outlay 
may be estimated at 372,000 acres, or 56 per cent, of the area irrigated by the 
works, and the capital cost of the new irrigation may therefore be taken at Es. 72 
per acre. The revenue due to the Avorks is at the rate of Es. 3'66 per acre irri- 
gated, while the average rate for working expenses is Es. 1T3 per acre. 

240. It must, however, be borne in mind that the capital cost per acre 
on new works is likely to be much greater than that incurred on existing 
works. The best and most eligible sites have probably been taken up, and much 
of the outlay of the past has been incurred on the restoration or improvement 
of old works. The average cost of new works is not likely to be less than Es. 100 
per acre, and the net revenue per acre would not be more than Es, 2’6, assuming 
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that the present average rales for revemte and Avorking cxi^enses are maintained. 
On some -works, on Avluch great volumes can be stored -with rmfailing certainty, 
such as the proposed reservoirs on the Gauvery and Kistna, the results may be 
more lavoiuable than this ; l)ut on others, such as the Avorks in the Deccan, there 
•will probably be a much smaller retiu'n. 

241. TForhs for which capital accounts are not kept . — "We have hithei’to con- 
sidered only Avorks of the first of the two classes referred to in the fimt paragraph 
of this section, that is, Avorks for A\diich capital and revenue accounts are main- 
tained. It has ah’oady been explained that AVorks of the second class have not been 
constructed by Government ; but heavy expenditure is nevertheless aimually 
incurred by GoA'ernmeut in respect of them, and the protective Avalue of the 
Avorks is so great that some reference must be made to them in tliis section. It 
is said that there arc no less than 40,000 small irrigation -works in the Presidency, 
consisting either of small tanks or river channels, AA^hich irrigate betAveen them 
over 3 million acres, or about as latich as aU the Avorks in the first class put 
together. Of these 3,460 of the larger Avorks, irrigating over 200 acres each, are 
in the charge of the Public lYorks Department, and 31,376 -vmrks are in charge 
of the Eevenue Depai-tment. The remaining Avorks consist of veiy small tanks, 
irrigating less than 10 acres, and of a large number of ‘ spring ' and river 
channels AAdiich are kept xip by the rayats themselves. The areas irrigated by the 
Avorks AAnder the Public Works and Revenue Departments during the three 
years ending 1900-01 averaged 3,117,2b3 acres, on which a revenue of nearly 
81 lakhs was assessed. The total expenditm-e annually incurred by Government 
during the same period, in the maintenance and improvement of the works, 
amoAmtod to nearly 20 lakhs. These figures show clearly the great protective 
value of these works. As there is no capital accoimt, their productive Amlue 
cannot be stated ; but it is sufficient to say that the charges for maintenance 
amoimt to about 25 per cent, of the revenue dependent on them,_ The 
general question of the administration of these works will be more conveniently 
discussed in the next section of this chapter. 


{Hi). — Scope for further extensions of State irrigation toorks. 

242. Recommendations of the Famine Oonimissionof^ 1878-SO. — ThePamine 
Coimnission of 1878-80 made the following recommendations as regards the irri- 
gation systems of the Madras Presidency : — 

First. — That the systems of the three great deltas might be completed. 

Second. — That the proposal for storing the Avater of the Tungabhadi-a and 
thereby irrigating a large area in the famine-stricken district 
of BeUary, should be carefully examined. 

That the foUowiug works should be executed : — 

Third. — The Kistnagiri reservoir iii Salem. 

Fourth. — The Periyar project in Madma. 

Fifth. — The Rushikulya project in Ganjam. 

Sixth. — ^The Sangam j)roject in NeUore. 

Seventh. — That the Kurnool-Cuddapah Canal, the property of the Madras 
Irrigation ComiAauy, should be transferred to the State. 

The fourth, fifth, sixth, and seventh of these recommendations have been 
carried out, and much has been done to improve and extend the area of irri- 
gation in the three great deltas of the GodaA'ari, Kistna, and Gauvery. But there 
still remains a good deal to be done. In the Kistna, second crop irrigation has ytt 
to be developed, and water has to be given to 150 square miles in the island of Di-vi. 
A supplementary supply is often required in the Gauvery, and the many channels 
that traverse the delta 'are at one time used for irrigation, at - another time for 
drainage. The irrigation outlets are so imperfect as to render economical 
distribution of water impossible, and vested rights have been recognize- ^-hich 
only tend to extravagant waste of water. , , 
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243. The Tmgahliadra lyrojeet . — Careful study Las Lceu bestowed by one 
ofideer after auotber on tbc utilisation of the Tungabliadra. But from tbe reports 
laid before tbe Commission, it would seem that these officers saw very clearly 
that no project could be framed which would prove directly reproductive ; and their 
reports have about them a sort of academical flavour, as though the authors knew 
quite well there Avas no chance of the work ever being earned out. Much cannot 
be done without the storage of the Tungabhadra. This must be an expensive 
Avork ; and it can only prove reproductive if the agricult-ural classes decide to 
avail themselves regularly of the Avater that Avill floAV past their lands. But this 
is just what cannot be safely depended on. Much of the Bellai’y soil is of the 
black cotton species, similar to that on the Kumool Canal. In a year of 
drought the cultivators Avill be ready enough to use it to Avater their millets ; 
but in ordinary years this soil retains so much of its moisture that irrigation is 
quite superfluous for dry crops. A steady and regular demand for irrigation is, 
therefore, dependent on the readiness of the cultivators to abandon the cultiva- 
tion of dry crops for that of rice. We find, however, that strenuous and long 
sustained efforts on the part of Government to induce the cultivators on the 
Kurnool Canal to substitute wet for dry cultivation, have not been attended Avith 
any marked success ; and we see no reason to suppose that a dift'erent result may be 
anticipated in the Bellary district, or that there Avill be a general demand for 
irrigation in any but the driest years. Whore holdings are large, three or more 
acres can be put under dry crops at a cost not exceeding that of cultivating an 
acre of rice, and will, in years of ordinary rainfall, yield in these rich black soil 
tracts a larger profit to the cultivator. We are inclined, therefore, to doubt 
whether it is sound policy to endeavour to force the cultivation of rice on such 
soils as soon as the means of irrigation haA’’e been provided, or to rely on the 
readiness of the people to change their whole system of agriculture. We cannot 
but think, however, that some arrangement may be possible under which water 
could be supplied to dry crops in Bellary in seasons of drought, and be utilized 
elsewhere in other years. It seems certain that, if a canal cordd be taken through 
the Bellary district, and across the watershed into the districts of Anantapur, 
Cuddapah, and NeUore, supplementing the discharge of the Peimer, there are 
many tracts in which the water would be eagerly utilized ; and, looking simply 
at the great national object of protection against famine, it might be justifiable to 
deprive these latter tracts, in years of drought, of so much of their supply as would 
otherwise be stored for second crop cultivation, in order to utilize it in saving tho 
dry crops in the black cotton soil tracts of Bellary and other districts. 

244. The Ktmiool-CiMapah Canal . — Closely associated Avith this Tunga- 
bhadra project, is the question of the measures to be taken to adapt the Kiunool- 
Cuddapah Canal to cany the volume originally proposed for it. It seems 
certain that that canal can never be made into a great financial success. It 
must always be crushed by the weight of its capital account. But, taking it as 
it is, it has already proved a valuable instrument of famine protection, and we 
believe that its usefulness might be greatly extended by the judicious outlay of 
funds ; an outlay which will certainly not render the financial position of the 
whole capital account more unsatisfactory than it now is. The Kurnool- Cuddapah 
Canal, as originally designed, was to carry 3,000 cusecs. Part of this was to be 
employed on the irrigation of these districts, and part on maintaining a navigable 
connection between Kurnool and Cuddapah — a scheme which has resulted in 
nothing but loss of water and money, for the navigation traffic is practically 
nil, although no dues of any kind are levied. The unused balance of the water 
was to be passed on into the Penner and used for the extension of irrigation in 
the Kellore district. We have been informed that, owing to the original defects 
in the work, and to the neglect of necessary annual repairs and the difficulty of get- 
ting money for expenditme on a work which has proved so xmremunerative, a 
larger volume than 2,000 cusecs cannot now be passed into the canal at the head, 
while the usual limit is 1,200 cusecs ; and that the supply that can be carried safely 
below the Tangadentza tank in the 61st mile is much less than this. Wc 
consider that, whether or not it is decided to create storage reservoirs in the upper 
Tungabhadra, the Kumool- Cuddapah Canal should be placed in thorough order, 
its capacity should be increased, and extensions should be made into adjacent 
tracts which are more suited for irrigation than much of the area at present 




-fi-otilcl be more poAverM and less likely to fail than one on the tributary, and 
Avonld render possible a mncli greater extension of irrigation. But the suitability^ 
of tbe site for a dam, 130 feet in height, Avhich Avill be required to pass the full 
floods of the Cauvery, has not yet been fully demonstrated; the probable cost of 
the yrork has not been estimated in detail ; and an objection has been raised" that 
it -vrill intercept much of the silt noAV brought down' by the Cauvery, which is 
said to be of such fertilizing value that the lands Avhioh are benefited by it 
requii-e no other maniu-e, and would deteriorate if deprived of it, however ample 
the supply of water. No final decision is likely to be arrived at until both 
lu’ojects have been investigated in the same degree of detail, and further informa- 
tion has been obtained on many points that affect the question. Both projects 
are of great magnitude, but it is believed that, whichever may be ultimately 
prefeiTed, the expenditiu-e is likely to prove directly remunerative. The greater 
part of the Tanjore district is now so well protected that the construction 
of this work does not appear to be of urgent importance as a protection against 
famine. But it will add greatly to the wealth of the district, and render the exist- 
ing irrigation revenue much more seciwe ; it aaoII give j)rotection to some out- 
lying areas; and it aaTU probably fulfil the conditions of a productive irrigation 
work. We may add that, although AVe are unable to offer an opinion on the 
relative merits of these alteinatiA’'e projects, there is one argument in favour of the 
reservoii’ on the main Cauvery. which may deserve attention. Neither project 
provides for an extension of irrigation in the Coimbatore district. The Bhavani 
reservoir is not high enough uj) the river to give the requisite command ; but if 
it is once built, it is very unlikely that a reservoir Avill ever be built higher up 
for the benefit of Coimbatore, as it would intercept and divert the Avater required 
for Tanjore. On the other hand, if the reserAmir for Tanjore be built on the 
main Cauvery, there wiU be no objection to constructing a reservoir at any suit-, 
able point on the Bhavani for the benefit of Coimbatore. It appears possible 
also that some extension of irrigation might be effected in the Salem district 
if the reservoii' is constructed on the main Cauvery. In both these districts 
there is great need of protection. 

247. Storage loork on the Kistna . — The question of providing a storage 
reservoir on the Kistna has also been frequently mooted, but until recently has 
not been seriously considered. The second crop cultivation on the. Kistna 
Canal is j)ractically nil, as the average area dmang ten years has been only 
323 acres, out of a total area of over 620,000 acres, although on the Godavari OAmr 
14 per cent, of the annual irrigation is second crop. The absence of a second 
crop on the Kistna has been explained as due partly to the insufficiency or irre- 
gularity of the supply after December, and partly to the apathy and conserva- 
tism of the rayats ; but the former is probably the truer cause. There appears . 
also to be room for a eonsideiablc extension of first crop cultivation if a full 
supply at the end of the season could be assured. The present supply is some- 
times not equal to the demand ; and it is important to observe that, under present 
conditions, any extension of irrigation on the Kurnool-Cuddapah Canal, or in 
Hyderabad, could only be effected at the expense of the Kistna system. A 
storage reservoir on the Kistna would permit the dcAuIopment of the Kistna 
Canal to its fullest capacity, and would, at the same time, render it independent of 
the supplies noAv brought doAvn by the Tkingabhadra. Mr. Bold, Executive Engi- 
neer, has recently made some preliminary inAmsIigations, and has proposed to 
consti-uct a storage Avork about 130 miles above Bezvada with a dam 160 feet 
high and capable of impounding betAA'cen 30,000 and 40,000 mfilion cubic feet. 
One advantage of the proposal is that, if cairted out, it would be possible to take 
off a high level canal from the right bank of the Kistna aboAm the dam, wliich 
could be jTiaintaincd in floAV as a monsoon canal until the level in the reservoir fell 
bcloAv a certain jraint. This canal Avould be cariiccl thi'ough the U])lands of the 
Kistna district and then on into the nortlicrn part of the Nellorc district, and 
could be utilized for irrigation in these tx’acts, and for filling storage Avorlcs. 
AVhen the canal ceased to flow, the Avatcr still retained in the reservoir Avould 
be utilized in maintaining the supply in the Kistna at the leA'ol of require- 
ments in the delta, Avherc both first and second crop irngation would be 
developed to the utmost. IMr. Beid is of opinion not only that the Avork is 
fece-iblc, but tliat it will also bo directly rennmeralive. No opinion cun be off ered 
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on thoso points nnt.il tlin sclicuio lias boon tboronglily investigated. The project 
is o£ such magnitude that it may not be piossiblc to carry it out concurrently 
with the Tungabhadva and Cauvery projects ; but it has such an important 
bearing on the proposals for the former, that we have recommended that further 
investigation should also be put in band as soon as possible. 

2-1'S. Dv'i pumpinff — An interesting jirojeot for the iivigation of 

no, 000 acres in the Divi Island at the mouth of the Kistna delta was laid before 
us by ^tr. Reid. Water from tho Kistna Canal can be conveyed to this island 
only by moans of an expensive aqueduct across tho river, and the jiresent supply 
in the canal is not sufficient for the purpose. Estimates have, therefore, been 
prepared for a large steam pumping st ation, at which the water required for the . 
iri-igation of the island would be pumped up from the river. Pumping would 
begin as soon as the river comes down in flood and would be continued until the 
river supply falls so low that the water becomes brackish, or generally from 
the middle of .Tune to end of Xovember, the maximum lift being about 16 feet, 
although the average will not be moi’c than 10 feet. It is estimated that this 
work will cost 12 laklis, and that it will be directly remunerative. The scheme^ 
which has been cnrerully worked out, is one that should be considered on 
its merits as a productive work ; for wc arc unable to recommend heavy unpro- 
ductive expenditure on the ground of the protective value of an extension of 
irrigation to this island. The project is, however, one of considerable import- 
;ince ; for, if it can bo demonstrated that steam pumping on a large scale can be 
carried out at a profit, there mu.st be a great many places wlierc it can be introduced 
with great benefit to the people, and without imposing any permanent burden 
on the State. ^Ir. Reid tuis indeed proposed other sites on the Godavari and Kistna 
.above tho anicuts, where it is s.aid tliat largo areas could be brought under irriga- 
tion in the same way. at le.ss cost than by the constraction of storage worics. 
It. is, indeed, probable that one or two successful installations of this kind would 
encourage large landowners or private capitalists to undortako similar works. 
In Egypt many thous.and acres are annually irrigated by steam pumps ; but in 
India steam lift irrigation is almost unknown, altliougb a few instances hare 
come to our notice, in which, hy priv.atc enterprise, efforts in this direction have 
recently been made on a small scale with oil engines. It appears to us that 
this is a matter in which Government might very usefully lead the way, and 
that a well-dcviscd pumping scheme should, on this account alone, receive 
favour.ablc consideration. 

219. The Godni:ari . — Onr'cvidcncc indicates that the supply in the Godavari 
is genov.ally sufficient for the requirements of the delta ; .and that there is at any 
r.atc no scope for such an extension of cither first or second crop cultivation within 
tho delta as would justify tho construction of expensive storage works in the Upper 
Godavari for the benefit of this tract, which is now completely protected against 
famine. Ko doubt mauy storage works might be proposed on the Upper Goda- 
vari or its afilncnts, for the protection of tracts in tboir neighbourhood.' But many 
or most, of these would be in zamiudm'i lands, or in the territories of feudatory 
('biefs, regarding which wc have no evidence; or in scarcely populated and 
nnbcaltliy forest tracts, in wbicli the dcvcloj^mout of cultivation would be very 
slow. Others, to which reference is made in onr chapter on the Central Pro- 
vinces, arc in black cotton soil tracts, into which the introduction of irrigation 
would be a measure of very doubtful expediency. Every scheme of this kind 
must bo judged on its own merits as a local project. Storage works have been 
proposed in the uplands of the Godavari district itself, on the Sigillem and' 
Yerrakalva and Ycllom rivers; but such inquiries as have been made in respect 
of the two former, which cannot however bo regarded as conclusive, indicate 
that the cost of the works would be very high when considered with reference 
to their irrigating capacity. Tliis part of the district is in need of j)roteetion,- 
and wc recommend further investigation of projects of this class, altbongb they 
cannot be regarded as promising. 

260. Teriijar p>rojeot.~T\\ei possibility of extending the important Periyar 
project has also been suggested to ns. The present full supply capacity of the lake 
is G,4S0 million cnbio feet. In 1899, which was a very dry year, there was no 
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surplus or discharge over the waste weir ; hut wo wcroinformcdtlmtin other years 
the surjdus lias averaged over 10,000 million cubic feet, all of which passes to 
waste. It would he possible, by erecting shutters on the waste weir, to iiicnjasc 
the storage in the lake by over 2,000 million cubic feet. But the present escape 
capacity is thought to bo insunioiontovon under exi.sting conditions; and if tlio 
storage or full supply level is to ho increased, it will bo imperatively neccssaiy to 
give greater facilities for escape, oitlicr by lowering tbc lied of the present .'escape or 
in some other way, and also to increase the discharging capacity of the tunnel, 
Tlio cost will bo considerable, but it will probably not bo prohibitive if an additional 
8,000 million cubic feet can also be stored, at a modei’aic cost, in one or more 
tanks at the foot of the hills or doumstream of the tunnel. It Avould thus ])c 
possible to extend the area under irrigation by 20,000 acres, and we arc informed 
that there is plenty of room for such extension. It would seem, therefore, that 
the utility of this -work could ))o greatly increased, but tlie cost has not yet been 
estimated. 

261. KUlnd fjiri rcscrao/r.— The Kistnagiri reservoir, in the basin of the 
Ponniar river, the construction of which was recommended by the Famine 
Commission of 1878-80, has not been can'icd out. It was at that time supposed 
that the reseiToir would have a waterspread of from 24- to 30 square miles 
and be capable of irrigating from 90,000 to 120,000 acres. The ])rojcct was 
investigated in 1884, and it was roughly estimated that an average of l.o,428 
millions of cubic feet would be available for storage, which would .sutlico for 
the irrigation of 60,000 acres, and that the cost would amount to 40 lakhs. 
It was subsequently found that a yield of 15,000 million cubic feet could not 
be relied on, as the ’maximum yield during five years ending 1896-90 was less 
than 10,000 millions, and only 4S3 millions would have been available in the 
dry year of 1891-92. Later experience has been more favourable, for although 
the jueld in 1896-97 did not exceed 3,336 millions, it varied during the four 
following years from 2.5,000 to 61,000 millions. These figui’es are based on gauge 
readings recorded at a weir lower doAvn the same river, and are, therefore, 
probably reliable. Doubts have, however, also been expressed as to the area that 
can be brought under inigation near tliis site. It is pointed out that the land 
closely resembles that under the Barur tank, wliich is lower dovni the same 
drainage line, and on which there is a very small demand for iirigation owing 
to the reluctance of the people to take to wot cultivation. Yarious reasons have 
been assigned for this, such as the insufficiency of the supply during the second 
crop season, the unsuitability of the soil, objections to the system of compoimded 
assessment on wet lands, and the great cost of preparing the land for rice 
cultivation. These reasons are not very convincing ; and some effort should 
bo made to ascertain the real obstacles to the development of irrigation 
on this work, before constructing another of the same class and under the same 
conditions. If the form of assessment is iU-adapted to the conditions of supply, 
it should not be difficult to alter it. Protective works are, no doubt, desir- 
able in the Salem district, which is liable to sulTer from drought; but if the 
K-istnagiri reservoir is to be constructed, it must be on a much smaller scale than 
originally contemplated. The first step is to determine by closer inquiry the 
area that is likely to take irrigation, and the possibility of utilizing the water in 
South Arcot, if not taken in Salem. But in view of the uncertainty of the yield, 
we doubt whether it will be found advisable in any case to provide storage for 
more than 4,000 or 6,000 million cubic feet, unless theexti’a cost due to a greater, 
capacity should be very small. 

262. Other proposals for extension of major works . — Other proposals for 
extensions or improvements of existing major works have been made, such as 
the construction of a new storage reservoir on one of the tributaries of the Tam- 
braparni, for the purpose of steadying the supply of the Srivaikuntani anicut system 
during the south-western monsoon, and of additional storage works in connection 
with the Bushikulya and Penner projects. Such works will be useful, and the 
estimates for them can be considered on their merits when submitted. 

263. Frovinciai irrigation loorksfor which capital accotmis are kept . — 
\Ye have hitherto considered either new works of great magnitude, or exten- 
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sions of existing major vorlcs, wliicli •would, tmder present arrangements, be carried 
out from Imperial fxmds, either as productive or protective irrigatioa works. 
But there are in the Madras Presidency no less than 26 minor works (excluding 
the Buckingham Canal, which is pinely for navigation) for which regular capital 
and revenue accounts are maintained, and all expenditiu’e on these works is 
classed as Pro'vincial. These works iirigate about 500,000 acres a year ; and the 
capital outlay incurred on them to the end of 1900-01 amounted to about lOP 
lakhs, the cost of particular works varying from 21 laldis, for the Palar anicut 
system, to sums of less than one lakh. The capital cost of new works of this class, 
and of extensions of existing works, as well as the whole cost of maintenance, are 
, met from provincial revenues; expenditure chargeable to capital dming the 
ten years ending 1899-1900 averaged Bs. 4,22,061, the average amount of the 
maintenance charges during the same period being Rs. 3,61,746 ; so that, in round 
numbers, the total expenditure may he stated as 8 lakhs per annum, dmded in 
nearly equal parts between new works or extensions, and maintenance. The 
works as a whole are remunerative, for the net revenue yields an average return 
of 6 per cent, on the capital cost. There appears to be a "uide field for the 
multiplication and extension of works of this class ; but the existing rules for 
financing irrigation works tend to restrict the construction of those which 
are not individually of sufficient importance to be treated as Imperial works 
(productive or protective, as the case may be), or which are extensions of works 
at present classed as minor or Pro-nncial. The Local Government has, indeed, 
power to sanction estimates up to a limit of Bs. 10,00,000, exclusive of 
establishment and indirect charges ; but, as long as the cost of new 
works is chargeable to pruvinoial revenues, the grants that can be allotted for 
■their construction are likely to be inadequate. In another chapter we have 
recommended that capital outlay on irrigation works for which capital and 
revenue accounts are kept, should not in future be met from revenue. If this 
recommendation be accepted, future progress in the construction and develop- 
ment of works of this kind, even if classed as Provincial, ■will not be liable to 
restriction by the exigencies of provincial finance. They will be carried 
out as part of a general programme for the extension of irrigation works 
throughout India ; progress in which is more likely to be limited by delays in 
investigating and working out sound projects, and by want of establishment 
for their execution, than by any difficulty in providing the necessary funds. 
There is undoubtedly a wide field in almost every district for the construction of 
isolated works, forming no part of any great project, but collectively of great 
importance. We have seen a list of seventy such works, situated in si^een 
different districts, of which fifty-four had been so far examined as to permit 
an idea being formed of their irrigating capacity, which was estimated in the 
aggregate at over 400,000 acres. Some of these were under investigation at the 
tune of our visit ; and the work has since been continued by the Superin- 
tending Engineer on special duty, according to whose latest reports there are some, 
such as the Gandipalem and Mdpad tanks and the Paleru project in Nellore, 
and the Ponnem project in Trichinopoly, which are likely to fulfil the conditions 
of a productive public work. We think that, if ordinary caution is shown in 
selecting works of this class, they are likely as a whole to prove directly re- 
munerative ; or, at the worst, to impose a burden on the State which ‘will be 
inconsiderable in comparison with their protective value. 

254. Irrigation of dry crops . — -In connection with the question of new 
works there is one point on which we desire to make a few remarks. We have 
been struck -with the fact that, throughout the Madras Presidency and also in 
Hyderabad and Mysore, the word ‘ irrigation ’ is regarded as almost synonymous 
with rice cultivation, and that the success of every work depends on the readi- 
ness of the. people to convert their lands into rice-fields. We recognize that 
in the deltas and low-lying lands, no other form of cultivation is so profit- 
able, and that in many cases no other form is possible. It is also true that in 
many kinds of black cotton soil, people will not take water for the cultivation 
of anything but rice ; but some of our witnesses are of opinion that it would be 
freely and regularly taken in other soils in the higher lands. We have heard of 
cases in which the cultiva'tors have opposed irrigation schemes, on the ground that 
they do not want to be brought rmder a wet assessment. We think that in such 

rAVT II ■ p 



100 


places tlio works should he designed on a dry-cultivation basis; that is, the avail- 
able water-supply should he distributed over a much -wider area than would he 
possible for rice cultivation, and the distributary channels should be designed with 
reference to the requirements of dry crops, and not to those of paddy cultivation. 
We understand that in some places irrigation on these lines would-be very accept- 
able to the rayats ; and that if Avatcr could be su])plicd to a second crop, s-uch as 
gram, rates could be imposed which would bring in a revenue not less than that 
which might bo obtained from a smaller area under paddy. 'J'haso proposals 
apply, of course, only to worhs in tracts iii which rice cultivation is not practised, 
or in which there is raason to believe that the produce of dry croj)s would be so 
much increased by irrigation, even in yeans of normal rainfall, that the rayats 
would bo ready to pay a fair price for it. It isliardly necessary to point out that 
works which irrigate a largo area of dry cro})s would have a far greater protec- 
tive value in seasons of drought Ilian worhs intended solely for rice ciiKivation. 
Idle irrigation of dry crops in suitable localities ajipcars to us to deserve more 
attention and encouragement than it has hitherto received ; and it is probably 
capable of considerable development. 


255. Another suggestion may be made in connection with the iiTigation of 
dry crops. We have already referred, in paragraph 248, to the field which exists 
for irrigation by means of pumping works; and we recommend, as a very useful 
form of minor work, the erection of small pumping stations on the banks of 
streams or collections of water, from which an adequate supply can be relied on 
for the irrigation of diy crops. We liavc had evidence of the successful working 
of a small oil engine, which was recently set up in a missionaiy settlement at 
Chingleput ; and we think that a few Government pumping works of the same 
kind would not only give a useful lead to private enterprise, but would also 
result in the acquisition of very valuable infomation in regard to the irriga- 
tional requirements of dry crops. If, for instance, five or six pumping engines (oil 
or steam as may be found more economical), each capable of irrigating from 200 
to 2,000 acres of dry crops, were erected on the banks of such rivei-s as the Hagaii, 
the Penner, the Ohitravati, and the Hindri, in the black soil tracts in BeUary, 
Anantapur, and Kuinool districts, it may be found that the cultivators are mor« 
willing than is now supposed to take water for the irrigation of dry crops in such 
soils, and that judicious irrigation will increase the profits of cultivation even 
in years of normal rainfall. There appears to bo no doubt that flush in'igation 
is unsuited to these soils, unless the people arc prepared to convert their drj’- into 
wet cultivation ; but it is quite possible that irrigation may be found to be very 
beneficial, if water is sparingly and judiciously applied, which -will always be 
the case when it has to be lifted and the lifting has to be paid for. If anunge- 
ments were also made for charging for the water supplied according to the 
quantity actually used, a measure would be obtained of the effectiveness and 
fluctuations of the demand for inigation of diy crops in black soils, which 
would be very useful when the details of the distributary arrangements are 
under consideration. The records of pump uTigation are of exceptional value 
for experimental lOr statistical purposes : in the first place, because the quantity 
of the supply admits of very accurate measurement; and, in. the second; 
because there is the strongest incentive .to economy in its application; 
Pumping installations of the kind proposed will probably not be remunera- 
tive ; but if they are worked so as to give the best results, the loss will not 
be heavy, and the information that Avill be gained uill be of the great- 
est value when schemes for the protection of dry cultivation by irrigation works 
are under consideration. The works may also he of great use in teaching the 
rayats the value of judicious irrigation, and so preparing the Way for the success- 
ful development of irrigation on the Tungabhadra or other projects AA’hich it 
may be decided to carry out, W e learn with satisfaction that a Government farm 
has recently been estabhshed near BeUary ; and the experts employed there -wiU, 
it is hoped, be able to demonstrate to the rayats the advantages of such irrigation 
even in or^nary seasons. Moreover, if the works are successful, it is but reason- 
able to hope that private enterprise -will follow the example set by Government, 
and that works of this class may be multiplied. Such enterprise should be actively 
encouraged in the way which we have recommended elsewhere, by the offer of 
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adrauoes on libex’al termsi and the waiviog, for a number of years, of all charges 
for •water lifted. 

266. Minor works for which no cajiital accounts are kept . — We have nextto 
consider the important class of minor irrigation works for which no capital 
accounts are maintained, and which, as ‘we have akeady slio'wu in paragraph 241, 
irrigate collectively as large an area as aU the other State irrigation works in the 
Presidency put together. There does not appear to be much hope of increasing the 
number of these works, or of greatly extending the area akeacly irrigated by those 
which are now in good order. Where large works are possible, they may be 
undertaken as State works for which capital accounts are kept; but almost aUthe 
most suitable sites for smaller works of the kind which we are now considering, 
have xu’ohably been taken up, and there is also a difficulty in making a new 
work which "will not interfere ■\rith established interests on existing works. The 
revenue dependent on these tanks is, however, so considerable that Government 
is vitally interested in their efficiency, on the maintenance of which about 
20 lakhs have been spent annually of late years. The object has been merely to 
prevent retrogression or to restore works to their former efficiency when dete- 
rioration has occiured ; but it is the opinion of most of the local officers in both 
the Ecvenuo and Public Works Departments that the grants hitherto allowed 
are insufficient for the piupose. 

257- Beconimeiidations of the Contwission of 1878-SO . — The Pamine Com- 
mission of 1S78-S0 entered full}’- into the subject of the maintenance of ' the 
numerous small river channel and tanks, which together exceeded 40,000 in 
number and on which the irrigation of nearly 3 millions of acres in the Madras 
Presidency depended. Of these works, nearly 30,000 were tanks. The Commis- 
sion recommended that a scheme should be framed for systematically putting the 
tanks in repah’, and that afterwards only those watering above 200 acres, or possess- 
ing some other special importance, should remain in the hands of the Public 
Works Department; that smaller tanks, irrigating not less than 50 acres, should 
be brought up to standard and made over to the villagers to maintain; that 
tanks watering less than this area should be handed over as they were to the 
•vdllagem to keep up ; and lastly, that tanks irrigating less than 1 0 acres shotdd 
be handed over to the rayats, while the lands watered “ should be assessed as 
though irrigation did not exist.” 

2oS. Tank Bestoralion Scheme . — 'J he first of these recommendations was 
adopted by the Madras Government, and the restoration of tanks has been steadily 
pursued since 1883, when operations were commenced in the Madm’a district. 
The system adopted, which has since been followed without material modification, 
may be briefly described. Smwey parties were formed for the pm’pose of preparing 
a detailed record of aU the works in each main drainage line. A map was prepared 
for each main basin, shoAving all the minor basins -with groups and sub-groups, 
each work being surveyed and its catchment area worked out and recorded. 
Detailed maps were then prepared on a scale of 4 inches to a mile for the minor 
basins, showing the position of each work, with longitudinal sections of all 
banks, detailed sketches of masonry works, and notes indicating the- work to 
be done to put each Avork and channel into repair. Stcitements of financial and 
hydraulic details were then prej)ared, Avith a descriptive memoir of each Avork, in 
which information Avas given as to standard levels, flood discharges, storage capa- 
city, etc. PinaUy, estimates for the repah’s to be- executed were prepared in detail. 
•TTie particulars collected for each basin, excepting the detailed estimates for works, 
have been printed in separate pamphlet form, so as to form a permanent record. 
This investigation AVork has, from the first, been kept distinct from the actual 
restoration work. The siu’vey parties were, in the first instance, placed xinder 
a Superintending Engineer specially deputed to the duty ; but the appointment 
was afterwards abolished, and all inAmstigatiou work was placed imder the control 
of the Chief Engineer for Irrigation, an Executive Engineer being- posted 
at head-quarters as his assistant for the I’ank Eestoration Scheme. The 
estimates for repairs, framed by the sm’vey parties, are, after scrutiny, passed 
on to the Superintending Engineers, who arrange for the execution of the 
works by the ordinaiy divisional officers to the extent of the funds..available. 

PART II \ 
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.The number oE survey xiarties has varied from time to time, hut we find 
that, up -to the end of March 1901, investigations had been undertaken in all 
districts of the Presidency, excepting Ganjam and Trichinoply, and that about 
4i5,000 square miles of country and 6,297 works, irrigating 750,000 acres, had 
been examined. The total area to lie investigated is estimated at 117,000 square 
miles, so that the survey operations have not covered more than 40 per cent, of 
the total area ; or, if calculated in another w.ay, on the basis of the tank-irrigated 
area, which is thought to be more coiTcct, not more than one-third. The cost of 
the investigations has amounted to about 1 6 lakhs. 

259. Time req^iiired for completing the toorlc of restoration. — Turning next 
to the actual work of restoration, wo find that estimates have l)ecn passed on to 
Executive Engineers for the repairs of about 5,0 Oi) works, the aggregate amount 
being about 66 lakhs, includiog establishment charges. In addition, estimates 
have been prepared for the remaining worlcs which have been examined, hut 
have not been passed on by the Superintending Engineers for execution owing 
to insuEfioienoy of funds. These estimates amount to about 11 lakhs. 

260. Further outlay reqtiired. — Erom these figures it may be inferred that 
the cost of completing the Tank Pestoration Scheme on the present lines will be 
roughly as follows : — 

Es. 

Works not yet passed ou for execution .... 11,00,000 

Future investigation work ...... 8Si, 00,000 

Future restoration work ...... 1,62,00,000 

Gband Total . 1,95,00,000 

The average annual expenditure on tank investigation - and restoration 
during the ten years, ending 31st March 1900, amounted to Bs. 4,76,000, and at 
this rate it will take over 40 years to complete the work of restoration. 

261. The question naturally arises whether the results of the expenditure 
hitherto incurred can be held to justify this immense further outlay. IVe 
find it impossible to form any definite conclusion as to the increase of revenue 
that may be attributed to this expenditure, or the reduction of revenue that 
may have been prevented by it. During the years 1883-84 to 1886-87 the 
Government of India made special grants to the Madras Government for the work 
of restoration, and from 1887 onwards increased the provincial assignment by 
1|- lakhs on this account. They offered in addition a special grant, not to exceed 
6 InkliR annually, on which the Local Government was to be charged interest at 
4| per cent. ; but it was to be allowed, on the other hand, to take the whole increase 
in land revenue due to the expenditure to be incurred, provided satisfactory ac- 
counts were kept showing the increase of revenue attributable to each of the works 
brought under restoration. An attempt was made to keep up accounts of this 
kind dming three years — 1888-89 to 1890-91 — from which it appeared that 
a return was received on the outlay incurred of-between 2 and 2^ per cent.; but 
of this less than 60 per cent, was attributed to increase of revenue, the balance 
being due to decrease in expenditure on ordinary repairs. In 1892 the terms of 
the provincial settlement were altered, no special assignments were made for tank 
restoration from Imperial funds, and the accormts of the revenue due to improve- 
ments were no longer maintained. Such accounts would only be of value if main- 
tained during a long series of years. Even then they would not show the full loss of 
revenue which the work had prevented, and they would generaHy be very mis- 
leading unless account could also be taken of variations in the rainfall and other 
■vicissitudes. The question may, however, be regarded frord another point of 
view. It must not be forgotten that the outlay on- tank restoration is but a 
small portion of the expenditure annually incurred on the maintenance of these 
■works. We have shown that during the ten years ending 1899-1900 it 
averaged Bs. 4,76,000. During the same period the annual expenditiu’e on 
ordinary repairs averaged over 13 lakhs, of which Bs. 2,66,000 was incurred in 
the Bevenue, and the balance in the Public Works Department. This outlay 
is incurred mainly on works which have not been restored. If a work has been 
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‘ investigated,’ it is tborouglily overlianled in accordance witli the recommenda- 
tions of tlie investigation party a,nd ndtli tlie estimates wMoL. liave been 
prepared ; but otherwise snob emergent repairs are carried out as are necessary to 
prevent loss of revenue. If, therefore, tank investigation and restoration work 
were altogether discontinued, there would still be an annual expenditure of not 
loss than 18 lakhs on ordinary tank repairs, but the operations would be carried 
on withont system and the annual outlay would steadily rise. If, on the 
other hand, the present rate of progress and expenditure on tank restoration be 
increased and the works are put into thorough repair on a systematic plan, there 
■will bo a diminution in the cost of ordinary repah’s, and a gradual reduction in 
the total ammal oxpenditm'e on tank maintenance to the amount reijuired for 
the upkeep of works which have once been restored or put into thorough 
order. 

262. Necessity for vigorous proseoutioii of the looi'ks . — For these reasons we 
strongly recommend that the work of tank restoration should be more vigorously 
prosecuted, and that the grants for maintenance of minor works should be 
increased until it has been completed. Tlie importance of devoting more money to 
the restoration and upkeep of these works appears to be fully recognized by both 
revenue and public works officers. The Board of B evenue has pointed out 
that within the last ten years, 9 to 10 per cent, of the demand on the land 
irrigated from these works was remitted on account of defective supply ; and that 
a very large part of these remissions was necessitated by the fact that the 
works were not in a state of thorough repair and efficiency. We think that 
an annual expenditure on the works of not less than 26 lakhs, which is less 
than one-third of the not revenue derived from them, should be contemplated, 
of which about half would bo available for investigation and restoration work, 
which should then bo completed within 16 years. 

263. Although all witnesses on the point were unanimous as to the import- 
ance of completing the tank restoration work as soon as possible and increasing 
the present rate of progress, some of them have complained that local officers 
were not sufficiently consulted, and that in some cases unnecessary repairs 
were executed in consequence. We think it probable that there is some founda- 
tion for such complaints, and that some modifications of the present system 
may be commended to the consideration of the Government of Madras. During 
the* first three years in which tank investigations were in progress, the survey 
parties included at least one Engineer Officer, and aU worked under the super- 
vision of a specially appointed Superintending Engineer, who devoted his whole 
attention to organizing the system. Subsequently, when operations were in pro- 
gress in many widely separated districts, the control was transferred to the Chief 
Engineer, assisted by an Executive Engineer. This central control was probably 
necessary at this stage, so that operations might be conducted in all districts on 
a uniform system ; but now that one-third of the work has been done and almost 
every district has been partially investigated, this central control is, in our 
opinion, no longer necessary or even desirable. The smvey parties are now 
composed entirely of subordinates, who are, no doubt, capable of doing the 
technical work of investigation on the lines which have been laid down. Their 
work is supervised by an Executive Engineer in the central office, who 
forwards estimates for restoration to the local officers for execution. We were 
informed that this officer spends part of his time in inspecting the smwey 
parties in the fields, and also that he submits doubtful or difficult cases to the 
Chief Engineer for orders ; but we think that control of this kind is likely to be 
too formal and mechanical, particularly if the rate of progress is more than 
doubled as we propose. 

261. We would suggest, therefove, that the appointment of Assistant to the 
Chief Engineer be abolished, and that all investigation and restoration work 
in each circle should, in future, be placed under the control of the Superintending 
Engineer, who might be allowed an Assistant Engineer to supervise the work 
under his orders, whenever the scale of operations is sufficiently large to render 
this advisable. The advantages of this are obvious. The estimates would be 
prepared under the orders of a superior officer, who would be more in touch 



with local conditions and local officers than, the Assistant to the CHef Engineer 
can possibly be ; and who would also be given a wider discretion to permit devi- 
ations from hard-and-fast rules and formulae. He would be able to arrange the 
programmes for iavestigation and restoration within his chole, so that one 
should not get too far in advance of the other, and with due re^ard to his 
budget provision, and to the demands for ordinary or emergent repau’s. 
He and his subordinate officers would take greater interest in the work 
as they became personally more directly responsible for it, and a much needed 
elasticity would be given to the procedme. We were told tW the estimates 
which are now sent out to the local officers, are never revised or modffiedby them 
unless it is necessary to alter any of the rates. They appear to be regarded as 
works prescribed by an external , authority, to be carried out without 
question. It is said that the Executive Engineers have no time to prepare these 
estimates themselves ; and' we recognize the advantage , of employing 
a special establishment for the jjurpose; but when they or their Assistants 
have to carry out the works, they must often be in a position to propose useful 
modifications of the estimates, and they should be encomaged to do so. The pre-, 
sent Assistant to the Chief Engineer inf ormed us that the efficiency of the works 
could be improved if more funds were made available ; but that it is rather the 
aim of the Tank R estoration Soheme to bring works to the normal standard 
of efficiency to which they were originally designed, as nearly as can be, 
allowing the ordinary Divisions to deal with the increase of efficiency. It may 
be true that the main and original object of the Restoration Scheme was 
to bring the works to a state of normal efficiency rather than "to improve or 
extend them ; but we think that there should be no rigid limitation of the duties 
of the investigation parties in this respect, and that it will be unnecessary if 
operations are brought under a more decentralized control. We would go 
further and say that it should be a distinct instruction to the survey parties to 
submit proposals for increasing the. efficiency of a tank by raising the full 
supply level, whenever this can be done at a cost which will not be excessive 
with reference to the advantages to be gained. If the proposal wiU involve 
the submergence of cultivated land, it may still be worth while to acquire the 
land by payment of reasonable compensation. But there will probably be 
many cases in which compensation will be unnecessary, or may be given in the 
form of a small lump sum or annual payment, if the owner is allowed to retain his 
title to ordtivate the land as the water recedes, and to. exercise all other rights 
of ownership which are compatible with tlie use to be made of it in increasing 
the storage capacity. The smwey parties wiU also have exceptional opportunities 
for proposing sites for new tanks, and should be encoiuaged to look out for 
them. 

265. Maintenance of tanks , — We have next to consider the important and 
difficult question of the maintenance of tanks after they have once been 
restored. The Commission of 1878-80 recommended that “ Inspectors should 
be appointed in each district, whose duty it should be to report annually to the 
Collector on every tank, besides special reports where necessary. These Inspec- 
tors should be dire'ctly under the Collectors, and their salaries should not be less 
than Rs. 150 per mensem.” The repairs themselves, they advised, should be 
carried out by Statute labour, according to the old custom of the country known 
as kudi-maramat, and with this view they submitted a draft Bill to legalize 
the practice. We are informed that a BiH was drafted on the lines suggested, 
and, with the approval of the Governor-General in Council and the Secretary of 
State, was introduced in the Legislative Cmmcil of Madras in June 1883 ; but it 
was subsequently dropped, the abandonment of any further consideration. of the 
Bill being announced by His Excellency the President at a meeting held on the 
18th Augirst 1884. We find also that, as a consequence of the dropping of 
the BUI, Tank Inspectors have never been appointed. 

266. Transfer of tanks to villagers.--Th.& recommendations of the Eamine 
Commission of 1878-80, regarding the transfer to the villagers of tanks irrigating 
less than 200 acres, have ' not been carried out. Their proposals were con- 
sidered by the Government, of Madras early .in 1880, and formed the subject of a 
correspondence with the Board of Revenue which extended over .many years; 
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After some misiiccessfiil axid experimental attempts had been made in the years 
■ 1883 to 1SS5 to ti’ansfer to the rayats jointly interested aU small tanks in the 
Cuddapah and a few, other selected districts, the matter was dropped pending the 
result of the investigations then in progress in the Madura district imderthe 
Superintending Engineer in charge of the Tank Division. It was re^'ived again in 
3ilay 1887 when orders were issued giving authority to hand over certain tanks 
in the Peryakulam minor hasm, in the Madina district, to the rayats, on the under- 
standing that they would he “ expected under the supervision of the Collector to 
•maintain them in a state of repair up to the standard laid down in the descriptive 
review relating to the hasm." The Collector was to he given a lump grant of 
4 annas per acre on the ultimate area of cultivation estimated hy the Tank Siu’vey 
Party, from which he might pay the rayats such grants-iu-aid as he might deem 
proper, and also meet the pay of the Tank Inspector to he appointed to inspect 
and report on the condition of each tank and the value of the work done to it. 
In Pehruaiy 1889 experimental transfers of the same kind were ordered to he made 
in the basins which had been investigated in the Coimbatore district ; hut a month 
or two later, the Hoard of Pevenue reported that the rayats in the Peryakulam 
•basin had declined to take over the tanks on the terms offered, the reasons given 
hy them being “ the absence of union among themselves, the insufficiency of the 
giants-in-aid proposed, and the fact that Government declined to grant any re- 
mission.” In July 1889 the Government directed that the experiment should he 
given up both in^Iaduia and elsewhere, and declared that, as a result of the aban- 
donment of the attempt to enforce the obligation of customary lahoiu* hy legisla- 
tion, Government must undertake, under the most economical arrangement 
possible, the duty of maintaining the tanks. It was, however, proposed that 
petty works, irrigating less than 15 acres, should he handed over to the rayats, 
the lands under them being assessed at reduced rates, to he fixed in each case ; a 
proposal which has never been carried out. The ordei-s given were communi- 
cated to the Government of India, who asked for a further report on the sub- 
ject ; as they considered it useless to continue to spend large sums on investigating 
and estimating for the requirements of works which the villagei'S refused to, 
and the Public "Works Department could not, maintain. Afta’somecoiTespon- 
dence the Government of India suggested that the better coiu'se would he for 
Government to restore and maintain all tanks irrigating over 50 acres, and to 
transfer all the remainder to the rayats. The Board of Eevenue reported strongly 
against this proposal. They pointed out that there were ne.arly 19.000 such 
tanks, imgating about 300,000 acres ; and that the direct financial effect of 
transferring tJiem to the rayats and reducing the revenue on the area irrigated 
from wet to dry rates, would be a loss of revenue of about Es, 7,70,000, 
which might, however, he reduced to Es. 4,05,000 if the tanks were aU 
abandoned and the beds brought under diy cultivarion. They objected to 
the proposal, however, on general grounds, such as the importance of preserving 
the water-supply of the country ; 'the certainty that, owing to the absence of any 
co-operatiou amongst the rayats, the tanks would be neglect^ : the equal certainty 
that the abandonment of all control by Government wuld lead to endless dispute 
and the gradual usurpation hy the richer rayats or the mrter-rights of the poorer; 
and the fact that most of these works were* situated ir. tracts where water-supplv 
is scanty and difficult to maintain, and where they —ere o: the greatest use. no't 
merely for irrigation, but also in affording drinking-Trajer mr man and beast, arid in 
improving the supply in wells. The (^vemmeni o: Madras entirely ooncurrad 
in the conclusions of the Board, but were of opraicathat tanks irrisatin? 50 acres 
and less might be made over to the rayats core-eraed, in cas-:-s in which the ryr ccf. 
or land under them, was held by a single rayat.- arc in which the imposiri—l ’: dry 
assessment on the water-spread and on the cyrlcf together would invecra rir 
of revenue. Ordera to this effect were rscM by ri:-:- Board of Eevccrr 
Besolution No. 202, dated 16th May Iz'ts not surjnisinn f hai nhe crety 

has proved a dead-letter, for no rayat he lixelv to take o-^r a 
undei’take the cost of its upkeep, iraies-br -vas riven the bened: Ms 
in his assessment. The order authcrirts ihir cxrarier of a tarri ri 
in which the rayat concerned desrr'erc: riandin it. and to b~:rir 
and tank bed under dry cuKractani: inn ribr irain interior' 
used for irrigation, even ttcsi --d:-r-n.p ~,^ *rrn lo acr^ sh^'*-- ' 

Government control, and hrri i--; cmrirxed up to the .. ’ • 
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267. We •were repeatedly assured tliat the maintenance of 
the tanks was not satisfactory, and that Jctidi-maramat was practically dead. 
Others regarded it only as moribund, as falling into desuetude now that Govern- 
ment has evinced a readiness to accept liability for important repairs and restora- 
tion ; and some thought .that it could and should he resuscitated. We are our- 
selves reluctant to admit that so valuable an institution is really dead and past 
restoration. W o do not recommend its adoption for any repairs on a large scale. 
Government must, in its own interest, not only restore the tanks, hut also accept 
a liability for any important emergent works, as well as for periodical general re- 
pairs, the avoidance of which would result in a gi’eat loss of revenue. But the 
frequency and cost of sucb emergent and peiiodical repairs will depend upon pro- 
per attention being paid in the intervals, to the upkeep of the works, by those 
interested in them. Much is not required ; merely the attention that •will prevent 
rapid deterioration, — the stituh in time that will save nine. They are aU petty 
works, such as filling up holes and gullies, replacing stones in the bank revetments, 
digging up prickly pear on the lands or cliannels, clearing silt from tank sluices 
or from channels, renewing outlet plugs or shutters, etc., and generally keeping 
the work in the -trim order which is the surest way of preventing deterioration. 
They cost the cultivator little, since the work can be done in the slack season when 
he would otherwise be idle. The work is done close to liis 'village, and for his 
direct and immediate benelit, while the absence of cash payment protects him 
from the blackmailing of sometimes unscrupulous departmental subordinates. 
The value of the work done is indeed small, and if the question of cost only were 
to be considered, Govemmeat might very Avell afford to bear it. But the point 
is that the works are so petty, and so scattered, that such repair’s cannot be carried 
out properly by any departmental agency ; and that if they are to be done at all, 
it is by enforcing on those who derivebenefit from them a responsibility which is 
no new thing, but in accordnee with ancient custom. 

268. Distinction between channel works and tanks . — In considering the 

question of maintenance, it must be borne in mind that there are two distinct 
classes of works to be dealt with : river or spring irrigation channels, and tanks. 
The effioienoy of the former depends on the channels being periodically cleared of 
silt and on the observation of a fair standard of maintenance. Other-wise the 
supply fails absolutely, and it often indeed happens that silt clearances at the heads 
may have to be carried out more than once during the season, in order to save the 
crops. On these works the customary obligation to supply labour is stiU fuUy 
recognized, and kudi-maraniat cannot be said to be dead : there is indeed often a 
difficulty in enforcing it in the case of channels supplying several villages or a 
number of different estates ; but this has, in'practice, been met by the establishment 
of a voluntary cess, the proceeds of which are applied to the remimeration of 
whatever labour it may be necessary to employ. There is no legal sanction under 
which contribution to these cesses can be enforced : but it is so much to the interest 
of all parties to contribute their to the general fund, that hitherto little 

difficulty appears to have been experienced from the want of an enactment 
legalizing the cess ; and as far as works of this class only are concerned, we donbt 
if there is a strong case for enforcing by legislation the customary obligation to 
supply labour for their maintenance. The case of tanks is, however, very 
different. Here customary repairs may be neglected year after year with 
impunity, that is, ■without seriously affecting the irrigating capacity of the work, 
until, after years of progressive deterioration, the dam suddenly fails during an 
unusually hea’vy rainfall, and the work is then absolutely useless until Govern- 
ment comes forward and restores it at great expense. As we have already 
shown. Government undertakes such restorations in the interests not only of the 
rayats, but of itself; and as the only means of preventing serious loss of 
revenue and a diminution of the protective resources of the country. ^ But there 
appears to be no doubt that the wider recognition of the State’s obligations ^ in 
this respect, during the last fifty years, has resulted in the cultivators losing 
all sense of their responsibility for the maintenance and upkeep of tanks, which 
custom had formerly imposed on them. 

269. Necessity -for legislation. — We do not clearly understand why the Bill 
of 1883 was abandoned. From the papers which we have seen, it appears that 
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tliere 'were difTa’onces of opinion on tlie part of some of' tlie officers 
oonsxffied, on points xvliioh hardly affected the main object of the Bill. It "vras 
thon^-ht by some that the responsibilities of Government for the maintenance 
of the -works should be as clearly and fnlly stated as those of the cultivators 
wliich ' it -was proposed to enforce by legislation ; and by others that the 
provisions of the BiU should not he enforced until all works had first been put 
into thorough order by Government. But whatever the obligations of the State 
in these matters, no one seems to have disputed the contention that the petty 
repairs, for which it "was proposed to make the cultivators responsible, are of a 
kind that cannot be promptly or effectively carried out by Government 
ao-enov, or by any others than the men on the spot ; that they are of great 
importance in preventing or retarding the deterioration of the works ; and 
that the obligation to carry them out is sanctioned by ancient custom. The 
position may be stated thus. Pormerly, the cultivators had to depend almost 
entirely on themselves for the maintenance of these works ; if a tank failed, 
assistance in restoring it might or might not he afforded sooner or later by the 
State ; but no rebauce could be placed on such assistance, and the people had 
to rely on their own efforts, or kneU-maromaf. But this system was not 
in itself sufficient to ensure the perpetual maintenance of the tanks. 
Sometimes repairs were required wliich were beyond the power of the 
cultivators to carry out ; or the works were wi’ecked by disastrous fioods ; 
and in other cases even kudi-maramat could not wholly prevent, however 
much it might retard, deterioration. It thus happened that Government 
devoted more and more attention and money to the restoration and upkeep of 
these works, even before the obligation was accepted, on the recommendation of 
the Commission of ISSO, as a part of its regular policy. But the more the State 
has risen to a sense of its obligation, the more have the people become unmindful 
of their own ; so that kudi-maramat has almost ceased to exist, and no care is 
taken even to retard the jirogress of deterioration. "We strongly recommend a 
liberal and systematic devotion of fxmds to the improvement and maintenance 
of tanks ; but *wo must point out that, if the cultivators cannot be made to do 
their small part, we foresee no limit to the expenditure which may eventually have 
to be met. Government cannot, in fact, preserve the works from retrogression 
•without the assistance and co-operation of therayat, any more than kudi-mara- 
mat could by itself preserve them -without assistance from Government. The 
one is a necessary complement of the other : and we cannot but think that, if 
care were taken to define clearly the respective responsibilities of Government 
and the cultivators in this matter— the obligations which the former will under- 
take, and the work expected from the latter, — it should not be impossible to revive 
the Astern of kudi-viaramat. If it cannot be enforced without legislation, we 
think that legislation should be undertaken. 

270. Bepairs cess. — Ihe question has been raised whether, instead of 
attempting to enforce kudi-maramat, power should not be taken by legislation 
to impose a repairing cess on the land irrigated from tanks. A cess has many 
advantages. It distributes the bxu-den fairly, and the rich man cannot escape his 
conti'ibution. It has already been voluntarily adopted on many of the minor 
canals, or river chaimels, which do such good seiwice in adras and irrigate the 
lands of many villages, althoxxgh the system is not, we believe, in force on any tank. 
If, therefore,' the maximum limit were moderate, and expenditm-e were rigor- 
oxisly restricted to such repairs as woxild usxiaUy be done by kudi-maramat, 
aixd to those works in respect of which the cess was levied— a point which 
wo regard as essential, — its adoption might be possible in cases in which 
there -was a difficxdty in enforcing kudi-maramat, or in which the people them- 
selves preferred it. * Although very suitable for minor canals, the oh jection to it, 
as far as tanks are concei’ned, is that it involves the execution by Government 
of all those petty repairs which the people can do so mxxch better themselves; 
unless, as we hope may be possible, the cess is administered and the necessary 
works are canned out by a village panckayat. We think that any Act on the 
sxxb ject should affirm, in its preamble, the cxxstomaiy and kaditional liability of 
the people for iheir petty repairs, so as to afford an equitable basis for a cess, 
. which shoxxld be proposed as an alternative to kudi-mara7uat. We shoxild be 
inclined, indeed, to legalize the imposition of a, cess only when the Bocal 
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Government was satisfied tliat tlie Icudi-maramat system would not work, or when 
it was desired by the people concerned, instead o£ Mdi-maramat. We thinlc also 
that it would be a great advantage if cess funds could be administered by local 
paiicliayats, for each tank or group of tanks, the object being to get the people 
themselves to feel a proprietary interest and pride in their tank ; and that, at any 
rate, legislation should provide for such arrangements, 

2*71. Tanlt Insj^ectors.— ’Whether hudi-maramat canbe enforced at present or 
not, we think that, in accordance with the recommendation of the Commission of 
1878-80, Tank Inspectors of the rank of Sub-Engineer shordd be appointed in 
aU districts in which there are at present no competent or sufficient establish- 
ments for the inspection, at least once a year, of all tanks for the maintenance of 
which Government is responsible. It appears to us um’casonable that Govern- 
ment should spend annually many lakhs of rupees on the restoration and repair 
of tanks, and that there should be no periodical inspection of them by a respon- 
sible oG&cer, who would at least bring to the notice of the proper authority all 
matters requhing immediate attention, even if he were tmable to induce those 
interested to do what was necessary. The successful working of a Kndi-maramat 
Act will depend, in a great measure, on the employment of weU-trained and com- 
petent Inspectors, who win inspect all works periodically,- advise the villagers 
as to the repairs required, and assist them in getting necessary works done 
which they are imable to carry out themselves. When power has been given 
to the Collector to enforce the jirovisions, an active and sympathetic Tank Ins- 
pector should bo able to induce the cultivators to keep their tanks in good 
order, without having recom’so to the penal clauses. 

272. Irrigation Law in Madras.— We cannot conclude this portion of our 
report without reference to a matter which we regard as of great importance in 
connection with the question of e.vtensions of irrigation in Madras. The Enmine 
Commission of 1878-80 observed in paragraph 60, Chapter V of their 
Report ; — 

There is a general agreement that great inconvenience is occasioned bj the absence of 
any Irrigation Law for Madras. Act VII of 1865 empowers the Government to levy a water- 
rate in addition to the land revenue, wherever water is supplied for irrigation. But, with this 
exception, no special provision is made by law for the grant of sulRuient powers to carry out the 
various administrative arrangements which the introduction of canal irrigation necessarily, 
involves, and there are, iu our opinion, several particulars as to which the absence of express 
enactment has produced evils of a very serious nature. 

In accordance with the recommendation of the Commission, an Irrigation 
and Navigation Bill was iutroduced in the Madras Legislative Council on the 
18th August 1884), on the very day on which the abandonment of the Kiidi- 
maramat Bill was announced. The BUI was amended by a Select Comnnttee, 
whose report, dated 16th March 1886, was not, however, unanimous, as two Hon- 
ourable Members appended notes of dissent. It was subsequently annoimced in 
a Government Order No. 84, dated 14th December 1888, that the Bight Hon- 
ourable the Governor had been “ pleased to direct that the Madras Irrigation 
and Navigation BUI, No. 1 of 1884, respecting which no motion has been made 
in the OouncU since October 18S5, be removed from the list of business.” 

273. Liahiliiy of zaniindars for the maintenance of irrigation loorJis .^ — 
Among the questions on which legislation was necessary, the Eamine Commission 
alluded to the impossibility “ of enforcing on samindars the obligation of main- 
taining their tanks and other irrigation works in proper efficiency, or even of 
contributing their share of expenses incm’red by Govermnent in the improve- 
ment of irrigation works by which their estates are benefited.” They pointed 
out the fact that the land forming the bed of zamindari tanks hadbeen expressly 
excluded from assessment when the permanent settlement was made, in order that 
it should remain as a means of irrigation, but that the zamindar had too often 
forgotten the object of this exemption, and put the tank bed to what purposes 
he pleased. 

274. The Eamine Commission foimd in 1879 that very little was known as to 
ithe state of the irrigation works in these estates; and very little is known- now. 
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We Iiavo, Iiow6ver, obtained statistics of 22 zamindaris, ranging from Vizagal-^ 
patani to Tinncvclly, and baring a total area of 14,849 square miles. . These 
reports do not yary mnch. Some of the estates hare never been sm*veyed. 
Many keep no record of the rainfall. Talcavi advances to assist in sinking ■wells 
are quite unknown. The tanks are often out of repair. One ■writer reports 

As a rule, most of the tanks are considerably silted up, and the hands have been worn 
out. Many of the 'tanks have no sluices, or surplus weirs. It is the practice on this 

estate to cnt open the for taking water to the fields for irrigation purposes; This is a 

fraitfnl source of breaches in the tanks. The river channels snpplying the tanks are, in many 
cases, much silted up ; and it is only when the rivers receive heavy freshets that water can 
flow through them to the tanks. 

There are no famine relief work programmes, and in many cases no relief seems 
to have been given in past famines. 

276. While famine -stricken peasants flock in large numbers from the zamin- 
darls to the State relief works, we consider that the Government may weU insist 
on the zamindars keeping up their irrigation works, and that Inspectors should 
be appointed to see that they do so. But this cannot be brought about properly 
■without legislation. W e are informed that the Madias Government have recently 
had under consideration a new Land Bill, which pro'vides, among other things, for 
enforcing the liability of zamindars ^ndinamdars iox the maintenance, in a state 
of proper repair, of works which have been in use for irrigation at any time 
within ten years before the enactment of the Bill. As long as power is taken at 
as early a date as possible to enforce this liability, it is a matter of indifference 
whether it be taken in a Land Bfll or in an Irrigation Bill, but we hope that the 
proposal may not be allowed to drop. 

276. Charges on zamindars for improvements in the means of irrigatiwi . — 
The Commission also called attention to the benefit which zamindars derived 
from irrigation works constructed at the cost of the State. 

Lands, wbicb, on tbe introduction of canal irrigation, were in the enjoyment of any means 
of irrigation, however inferior and precarious, are now supplied with canal water without any 
additional charge. The consequence is that a camindar gets a continuous and unlimited 
supply for the whole of the area whieh, under the most favourable circumstances, he had ever 
brought under irrigation. There seems to be no reason why this benefit should be gratuitously 
conferred. In those cases in which the supply is enlarged or otherwise improved, a correspond- 
ing payment should be enforced, and any difficulty in doing this should be removed by 
legislation. 

277. We canuot but think that legislation of this kind is absolutely necessary, 
if Government propose to embark on an extensive programme of irrigation 
such as we have recommended. As has aheady been observed, there are few 
irrigation projects iu Madras which do not take up a certain area of old 
or pre-existing irrigation. The effect of the works is not only to extend irrigation 
into lands not pre^nously protected, hut also to render this old irrigation incom- 
parably more valuable and secure. The water which may be stored in a new 
work cannot always be carried away from zamindarl lands, even if it were 
desirable to debar them from any share in it. It is passed from the storage 
work into a river where it is picked up and diverted into the channels above 
existing aniouts, and when these belong to zamindars, the additional supply, 
which has been created by the new works, has to run the gauntlet of these 
channels before it can be utilized on lands on which a rate can be charged. We 
observe that legislation, with the object of enabling Government to recover a 
rate from zamindars in respect of improvements or extensions of their ■outer- 
supply, which are due to works executed at the cost of the State, was regarded as 
undoubtedly just and proper by one of the Honourable Members of the Select 
Committee on the abandoned Bill of 1884, who recorded in a minute of dissent 
his disapproval of the Bill as a whole. 

278. Sights and responsibilities of Government in respect of %mter. — There 
is, however, another reason for proposing, an Irrigation Act for Madras, which 

Part II. , q 2 
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appears to us to be of far greater importance, viz., the fact that there exists 
at present no definite statutory declaration of the rights and responsibilities of 
Government in respect of the control of the public water-supply. The Com- 
mission of 1878-80 did not refer specifically to this point, although it is 
certoinly covered by the language of paragraph GO, Chapter V of their Ptcport, 
which we have already quoted ; but in the com'se of oui’i inquiries we have 
been strongly impressed with the urgency of' this question. We find that the 
simplest orders which may he issued by the Executive Officers responsible for 
the control and management of irrigation works, whether in the Civil or Public 
Works Department, are liable to he made the subject of suits in the 
Civil Courts ; and these are not infrequently carried into the High Court, whose 
rulings may be said to constitute the only irrigation law in the Presidency. In 
these rulings, there is a recognition of the right of Government to regulate in 
the intereste of the public the distribution of any portion of the Avater 
flowing in natural channels on Avhich rights have not as yet been acquired ; and 
also to regulate the distribution of water and to constract and repair works in 
rayatioari lands. But this right is subject to such qualification, according to the 
law of easements or user, that the greatest uncertainty prevails as to the extent 
to Avhich controlling officers can make any alterations or improvements in the 
existing system of distriljution, however wasteful or unequal it may be. Section 2 
of the Indian Easements Act (\^ of 1882) proAudes tliat notliing contained therein 
shall derogate from “any right of the Covernment to regulate the collection, 
retention, and distribution of the water of rivers and sti-eams flowing in natural 
channels, and of natuinl lakes and ponds, or of Avater flowing, collected, retained, 
or distributed in or by any channel or other Avork constructed at the public 
expense for irrigation but, in the absence of a statutory declaration of any. 
such right of Government, this section appears to have little value in Madras. 

279. As one illustration of the serious inconvenience caused by the want of 
such a declaration, we may refer to the case of the river Vaigay. In’igation has 
been practised on this river from time immemorial by means of a number of 
old aniouts, channels, and sluices. The supply, however, was always precarious, 
until, after the completion of the Periyar project at a cost of over a crore of 
rapees, the waters of the Periyar river on the western slopes of the Ghats were 
stored and diverted into it. The result has been to increase the supply, at the 
seasons when it is most in demand, by about l,iOU_cusecs ; and to improve to a 
remarkable degree aU the former conditions of supply to the works on the 
Vaigay river. In these circumstances it has become necessary to alter the 
dimensions of some of these Avorks, to lower the crests of anicuts, or to reduce the 
size of sluices so as to prevent their draAving off an tmdue share of the extra 
supply, and to permit its utilization elsewhere to the best advantage. We were 
informed that, in the case of one work AA’hich has thus been altered, a suit has been 
brought against Government which is now siih lite ; and that the plaintiff claims 
that the work should be restored to its original condition, not solely on the groimd 
that he has suffered injmy, which, if put forAAmd at all, is a secondary issue which 
it may or may not be possible to substantiate, but on the ground that Govern- 
ment has no right to alter the dimensions of a work which has been in existence 
from time immemorial, even if it can be shown that the plaintiff’s interests have 
not been prejudicially affected. A similar contention has been made in another 
case which has been brought to om? notice. We are not concerned with the 
question whether such a claim as this can be established under the law as it 
stands ; but we think that the mere fact that it has been put forAvard renders it 
necessary to declare by Statute the power of Government in such matters. 

280. Another illustration of the necessity for legislation is afforded by the 
case of the Cauvery, We have already referred to the propo^l to construct a 
large reservou’, either on the main river or on one of its principal tributaries, for the 
purpose of reinforcing the supply to the delta wffien necessary. Whichever site 
may be eventually selected for the reservoh, it seems certain that a great portion . 
of the supplementary suiiply, A\ffiich it is proposed to store at great expense, will be 
intercepted in its passage from the reservoir to the head of the delta by the 
existing large canals or river chaimels. These channels have no head sluices, so 
that the supply passing into them cannot be regulated, and the owners have from 
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time immemorial claimed and exercised tiie privilege of constructing Jcoram- 
bas, or temporary spurs or bands, wlxen tlie river is low, for the pm'pose of 
diverting as much of the water as possible into their channels. If the reservoir is 
constructed, it will he both necessary and equitable to introduce some system of 
regulation at the heads of these channels, so as to prevent their drawing off more 
water than has hitherto been passed into them ; but it is at least doubtful whether 
these customary rights can he interfered with in the present state of the law. 
Similar difficulties wid he met with throughout the delta, where the distrihution 
is of the most unsatisfactory character, and where it is most difficult in years of 
short supply to prevent the lands at the head of the channels froiii intercepting 
aU the water, so that none arrives at the tads. "We were told that some of these 
channels were re-sluiced some years ago in order to improve matters; hut the 
vents were all enlarged again hy the people, who claim immemorial tights when- 
ever any attempt is made to equalize the distrihution. The h'rigating duty is 
known to he remarkably small, and, if Government spend , large sums in 
creating a supplementary supply, it should take the necessary action to secure 
a greater control over the distiihution. 

281. It may he said that if, as in both the illustrations which have been 
cited, the claim of Government to interfere with existing arrangements is based 
on the assumption that it has itself incurred a great expenditure in increasing 
the supply, it is not likely to he ohjected to hy the Courts. This may or may not 
he the case, hut it is a matter which should not he left to the judgment of the 
Courts. Government has, no doubt, a stronger case for exercising its powers of 
control when it has itself done much to improve aUthe conditions of supply. But 
vh submit that it should, in the general interest of the public, he free to exercise 
these powers in all cases ; so that the best results may he obtained from the avad- 
ahle Avater- supply of the country, without reference to the expenditure which the 
State may have incmred in improving it in any particular case. Thus, if a cer- 
tain tract of country is irrigated from a number of ind ependent channels taking olf 
from above several anieuts, but can be more effectively and economically irrigated 
from a single channel which can command the whole, Government should not he 
prevented from making the change, because the channels which it may propose to 
abandon have existed from time immemorial. A gain,if a particular owner has from 
time immemorial drawn a supply which is clearly excessive, when considered in 
relation to the area irrigated. Government should he free to make arrangements 
which will involve the reduction of the supply to what is sufficient for the irriga- 
tion of the area to which it is applied. The measure of any owner’s or cultivator’s 
claim should he the share of the supply which is necessary for the irrigation of 
the area which is entitled to irrigation, and not the supply which he has been 
permitted to appropriate under a system of reij lax control. Distrihution should 
•he controlled in the public interest, with reference not to demands which can 
he justified only hy prescription, hut to actual and legitimate requirements. 

282. Other points on which legislation is recommended . — ^The fir.st and 
main object of legislation is, in our opinion, to declare the right and title 
of Government in Madras to the same power of control over pubHc water- 
supply as is aheady possessed in Korthem India, subject to compensation for 
injury done hy diminution of supply to any existing channel or area, hut 
not for its mere dimmution, if not injurious ; to penalize rmauthorized inter- 
ference with that control; and to affirm, as in the Northern Indian Canal Act, 
that no supply of water from any irrigation work constructed, maintained, or 
controlled by Government, can create a tight to the continuance of that supply, 

' or to anything more than compensation for its restriction or withdrawal, as pro- 
vided in Parts II and lY of that Act. 

283. There are other points on which we recommend legislation, hut they are 
aU of secondary importance to the main point of declaring an indisputable right 
of Government to use and control for public pm’poses the water-supply of 
the eountiy. We have aheady referred to the necessity of legislation for 
the enforcement of camindars^ obligations in respect of irrigation works, 
whether this he effected hy means of a Land or an Indgation Bill; and also for 
enabling Government to recover in some form or another a return for capital 
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<\-c{'or/lt'd in infrcxluciiig. cxtcncb'ncr, or improving, ilic mcnns of irrigation in 
luids purmancntly s^ottlcd, or of ndiich the rcvcnne has been reliuqiushcd in 
ndiolt* or in jxart. The Commission of 167S-S0 ]5ointed ont (Chapter Y, para- 
gmph Gj) “ ihc great difficnity in dealing \mder the general criminal lanr n itli 
various oiTcnccs n-hich interfere materially with the proper management of a 
canal. Stopping np other people’s channels, impropeidy opening one’s own, tam- 
pering with banks, etc.. are acts of tliis nahne. "Wc desire" to repeat then* 
recommendation that this difficulh’ should be removed bv suitable IcLrislation. 

• * O 

25-1. Besides what has been mentioned above, and the many other articles that 
a careful study of the irrigation laws of the otlicr Indian provinces may suggest, wc 
would refer to the desirability of legalizing, either under the proposed Act or by 
an amcndnmnt of the Land Acquisition Act, the acquisition bi/ the consent of 
the perltcs of a partial usufruct in land, Icaaung to the owner the property in 
the land, and the enjoyment of it so far as may be compatible with the public 
purpose for which it is acquired. 

255. Iscccnity for IcghJaiion. — ^It may be contended, as it appears to Imvo 
been in some of the discussions on the Bill of 1836, that ^Madras has lutherto 
managed to get on without an Imgation Act, and that legislation therefore is not 
called for. This was not the opinion of the Paminc Commission of 1878-80. 
Our own view is that legislation is now required not Jess, but more urgently than 
it Avas in ISSO ; and that, in cvciy year as it passes, there is a grondh or extension 
of a'sxuncd private rights, wliich renders legislation more difficult and at the 
.same time more imperatively ncccssaiy. One great disadvantage of the present 
uncertainty as to the powers of Government is that it encourages litigation in 
rosjK!ct of the simplest orders that may be passed by the officers responsible for the 
management of irrigation works ; not only is the time of the Courts taken xrp by 
such eases, hut also "that of the officers whose orders arc disputed, and who become 
defendants in civil suits, which are often carried on aj^pcal from the Jliinsif’s 
to the District Judge’s Court, and sometimes oven to the High Court. In North- 
ern India it is almost an unknown thing for eases connected with the confrol 
of irrigation works to ho brought into a Civil Couid, although srich Courts 
have jurisdiction ; and we arc infonned that litigation of this kind lias been 
very infrequent in Bombay since ihc passing of Bombay^ Act Y of 
1871). A greater olijection to the present state of tilings is that, until 
the |K)wors of Government liave been more clc.arly detined, tbo officers responsible 
for the nianagoniont of an irrigation work must often refrain from tbo c.vcrcisc 
of any jiower of control, in the apprebension that they may be acting ultra vircSf 
and rii.at their onicrs may be reversed after a long and vexatious covirso 
of litigation. This uncertainty as to their jiowcre tends to paralyse all efficient 
control, and to prt;v.mtsucli attention being paid to the improvement of Hic dis- 
tribution and the inerc.ase of the irrigating duty ns wo have observed in other 
pnjvinces. IVe may add tliat legislation of the kind wbieb wc praiiosc has been 
found ncD^.'-rm* in ail other provinces of India, in Bgv'jit, and in all Buropcan 
rountri’>. in tvhich irrigation is extensively practised. 
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way, altliongli due cave must be taien, in modifying tliem, to prevent real 
injury to tbe interests concerned. We liave recommended a very liberal 
expenditure on tbe extension of irrigation in tbis Presidency ; but we cannot 
tbinlc tliat Government will get a proper return for that expenditure, or tbat tbe 
most will ever be made of tbe water-supply at its disposal, until it claims for 
itself tbe extended powers of control wbicb have now, but not for tbe first 
time, been recommended. 

(iv).~—Frivate irrigation loorlcs. 

287. Private tcorice other than loells. — Private works, tbat is, works con- 
structed and maintained by private proprietors, may be considered imder two 
beads : those situated in rayaitcari tracts ; and those found in zaniindari and 
abenated villages. Excluding weUs, tbe number of such works in tbe former 
area does not exceed 7,000, comprising 5,681 tanks and 1,231 channels. Most 
of these ai’e petty works ; nearly 48 per cent, irrigating less than 10 acres 
each, and barely 10 per cent, irrigating more than 50 acres each. About 
42 per cent, of the works are situated in the Cuddapah district, while 
North Arcot, Salem, and South Arcot, account for another 26 per cent. Most of 
tbe river and spring channels are to be found in tbe Anantapur and Cuddapah 
districts, in tbe basins of tbe Penner and Chitravati rivers. Tbe aggregate area 
irrigated by all the works amounts to 71,000 acres in a normal year, and to 
probably less than a fourth of tbat in a year of severe drought. Of the total area, 
nearly 13,300 acres are under river channels, more than 34,600 acres xmder 
tanks, and about 23,200 acres imder ‘ other sources,’ chiefly spring channels. 

288. Scope for extensmi of private loorTcs other than tcells. — In rayaticari 
tracts tbe scope for tbe extension of large private works is necessarily limited, as 
almost all the available sites are aheady occupied by works constructed or main- 
tained by Government, and tbe construction of new works by private proprietors 
might seriously iaterfere with existiag interests. It is probable, however, that, 
when the iavestigation now in progress in various parts of the Presidencv, is 
completed, it may be found advantageous to allow some of the smaller projects 
which have been suggested from time to time during the past bah century, to 
be carried out by private enterpiise. Tbe inles at present ia force in Madras for 
the encouragement of such efforts are sufficiently liberal and do not require any 
change. Under these rules, lands irrigated from private works wbicb do not inter- 
fere with tbe water-supply to works lower down, are permanently exempted from 
enhancement on account of water advantage ; though the owners are liable to pay 
dry assessment on so much of tbe land covered by the water-spread as has been 
cultivated within tbe previous ten yearn. 

289. Private toorhs in zaniindari tracts. — In paragi-apb 221, it has been 

explained that, on the best data available, the area irrigated by private works 
in zamindaris and alienated villages m an ordinary year, is estimated at about 24 
million acres. Particular of the number and description of tbe works are not 
known, but from the replies to our inquiries received from some of tbe zamindaris 
it may be assumed that about 200,000 acres are irrigated from wells about 
300,000 from river channels or streams, and tbe remaiader from tanks. Tbe 
general condition of tbe works is reported to be far from satisfactorv, and the 
extent of protection afforded in a season of prolonged drought is consequently 
very limited. Excepting the in Tizagapatam, almost all the estates 

suffered severely during the past famiaes, and there is apparently not much scope 
for the construction of any new works which would affoffi substantial protection 
to any appreciable area in these tracts. Moreover, with some few exceptions, 
the proprietors of tbe larger estates are either financially embarrassed or are 
involved in litigation, and they are unable to improve even tbe existing works. 
On the otlier hand, the position of the tenants in many of tbe zamindai'is is very 
tmsatisfactory. They appear to have practically no protection against enhance- 
ment of rents on account of improvements effected by them. 

290. Within recent years four large estates have come under the manao'ement 
of Government, while two more have been leased to European fii^ for 
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periods yarying from thirty to fifty years, towards the liquidation of debts due by 
the proprietors. It is probable that some improvement , will be effected in the 
condition of the irrigation works before these estates, which account for nearly 
a fifth of the total zamindari area in the Presidency, are handed back to the pro- 
prietors. Already, in Vizianagram, a sum of five lakhs of rupees lias been 
expended on irrigation works since the estate came under management four 
years ago, and there are also projects, costing over two lakhs more, which are, said 
to be under investigation. In the Sivaganga zamindari, in the Madura district, 
the European manager under the lessees reports that about 300 tanks, and many 
channels have been repaired diuing the past seven years, the repairs in many 
cases including the construction of new weirs and sluices. There are still 700 
tanks and several channels which require to be repaired. About two-thirds of 
this estate, and a considerable portion of the Eamnad zamindari, could be irrigated 
by Periyar water if the snjiply were sufficient 

291. Wells. — Wells in Madras are divided into two classes; wells sunk 
in lands held on dry assessment ; and those sunk in wet lands, or lands classed as 
wet, under Government sources of irrigation. The former are termed ‘ ayahat ’ 
wells, because the ayakat, or area aitached to them, is dependent for its irri- 
gation solely upon the well supply, and not upon any other source ; the latter 
are called ‘ supplemental ’ wells, because their main funetion is to supplement 
the irrigation from Government works whenever the supply in them fails owing 
to deficient rainfall or other causes. Lands irrigated by ayaJcat wells are perma- 
nently exempted from additional assessment on account of such irrigation ; but, 
in the case of supplemental wells, the lands benefited by them are liable to pay 
the full Avet assessment fixed upon them, except in seasons when there is no 
supply Avhatever in the Government works aud the lands dependent on them are 
cultivated solely with the aid of well water. On such occasions only the dry 
assessment is charged. 

292. Excluding hachha or temporary wells, which are few, the number of 
ayahat wells returned for 1900-01 for rayatwari tracts alone amounted to 
about 47Qj000, and the area irrigated, to nearly 1| million acres, first and second 
crop. Compared with 1891-92, there has been an increase of over 170,600, 
or 57 per cent., in the number of wells, and of about 469,000 acres, or 46 per 
cent., in the area irrigated. During the same period, the nuniber of supifie- 
mental wells has increased from 134,300 to 141,800, or by 9’5 per cent. Coim- 
batore shows the largest number of ayaltat weUs, viz., 70,600, and is closely 
followed by North Arcot and South Arcot,'with 66,193 and 68,265 wells, respec- 
tively. These , three districts, account for 44 per cent, of the total number of 
wells, and for 43 per cent, of the area, retmmed for the Presidency. The districts 
next in importance are Salem, TinneveUy, and Cuddapah, Avith a total of 
131,000 wells, and of 400,800 acres irrigated, or 28 and 27 per cent., respec- 
tively, of the Presidency total. There are about 30,000 wells in Trichinopoly 
and 33,000 in Madura, irrigating 67,700 and 117,600 acres, respectively, and 
about 13,000 each in Ohingleput and Anantapm.’, irrigating 28,200 and 66jl00 
acres, respectively. The average area irrigated per well varies from 3 to over 4 . 
acres in eight districts and from 2 to 3 acres in six others. Coimbatore shows 
the largest average (5^ acres) and Ganjam the lowest (0'9 acres). The average 
for the Presidency is a little over 3 acres. North Arcot and South Arcot which 
possess a large number of welLs, between 65 and 68 thousand, exhibit a com- 
paratively small average, 2 and l-g- acres, respectively. This is apparently due to 
the poorness of the subsoil supply and partly also to the small size, of the holdings. 
The number of wells in zamindari tracts is not known, but for whole inam 
villages, the number is returned at 16,330, including 2,661 supplemental 
wells, irrigating an aggregate area of 56,526 acres. 

293. 'In the two west coast districts, where the rainfall is always heavy, there 
are no irrigation weUs worth mentioning. ' In the two northern districts, 
Ganjam and Vizagapatam, where the conditions are similar to those of the 
adjoining proAunce of Orissa, tlie number of wells is exceedingly small, and the 
same is the case in the three great deltaic districts of Godavari, Kistna, and 
Tanjore, In the Deccan district, where pot ection is most urgently required, 
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is snid So lx* tUnU’.ull nntl oxponsivo, ospocnally in Knniool nntl 
BHbvy, nnd iiiSlH' northern pnrSion of AnfmS^ajnn’ nnd Cnddnpnli. In She Swo 
former distriets. Jlio munher of wells does not nxeeod 8,000 caoU, though in 
Knniool ihe mnnlier has more Slum douhled during Iho past Son years. The 
w«dls in this disfriel niv to he found ohiefly in the talnhs of Cnnihn'm and 
M.arknjnir, to the east of the Eastern (!hut.s, wlicre water is generally 

found within a inodomte depth. In the southern taluks of Annntupnr and in 
lhe>-uh*division of Cuddapah.the faeilifies for the eonsfruetinn of wells have been 
ntl!ir<si to a eonslderahle extent, 

201. The great development whieh well-irrigiition has.aifained in the Madnis 
Trv'sideney hasmiij^ue'-tionnhly been largely .asskted by the liberal iiolie.y which has 
been purnuol (Utrmg more (lian half a eentury. in regard to the exemption of 
priv.ate improvements from additional taxation. The prineijile of leaving to the 
rayat the lull henefit neenting fiveii impmvi'meats effeeti'd l»y his own industry and 
nieaie, w.as fir^ advoeatrd by Sir 'I'liomas Mnnni at a very early period of his 
e:>.r.'(‘r ; hut it was not until ISTej j ha! his nwommendations bore fruit, in the 

determination ne.t (n ns'.e.'. well*. •. i ns to raise j)if assiNsnient over what the 
gejjeril v-ilue and ehnraeter of the land (a|Kirt frotn the well) would wanunf. 
In ttiat year orders W(Te is^m d, guvinga di'-tmet .assnrnmie “ that the rayats would 
hr allow, d the full hemTit ef (heir own improveinents. that (ho lands llius 
i^m^^.■v<^l wmihl not he ■.nhusU f/i any additional as'-cvsinenl so long .as (he 
general r.ite\ «if the distriet remain unaltered ; and that, on (he oec,asion of any 
geneml r<'vi>-hjn of the d-Striet the assw-^jnent of the lands so ijuproved 

would lie irre pete.iv,' of the Inen'iovl value eonferred upon them by their 
hol ler-,’' With .a view, however, to giianl against passible fraud by the con- 
strnetion of wells in e](e.r proximity to existing (tftvernment works, so ns to draw 
auay water from such sfiure<- by .absorption .and pereolation. it was laid down 
that th" exinnpthin shall nat extend to w<'l!s '* ring within 100 ynnls in rear of 
tatih’ h.itvh, rivers, ohantiels, .and Iteds of tanks,” nor to wells '* dug in land 
whieh rati he w.itep>l by .any existing pnhlie work of irrigation.” The first 
re^trietion uas snh*e(jueritly te)ax<‘d. ns it was found imiHwsihle to determine 
th'* extent of the intlmuie/* of pTr ilatinn and nhsorptioti, so that r.ayats can now 
sink wells rpiite ehr-'- to a latil:. river, or ehannel. without fear of enhanoemont 
of as .•ssjjn-nt ; provid' d the wells nre sunk in lauds assesserl ns dry, and that 
water frotn e'xisting (lovernmetii srmm’s is not drawn into (Im wells by 
••urf:uv! tlow. ’I'lie r<*sults of tln-se liberal cfuiee-sions liave been most heneticial 
to tlse provinee gener.ally ; ntul in more than one distriet (lioy have pniventcd 
se-aTvily from developiiig int<i famine. 

20o. Tin* I’runine Commission of 187}'*8tlm’oinniend(althatHllsnoheonee,s- 
siotis shoithl he emhi»di('Kl in n leglslath’e ennettinml, “ .so (hat. it may he, clearly 
known, without fear of mist.ake, or datiger of retraction and cliangi' of view, h*y 
every hmdowner or tenant wlm e\ecut»-s a permanent improvement on the land, 
whether he is rntitled to the entire profits .arising from it, or (o a part, for ever, 
or f'jr a tenn of yars." Considering tiie HheniHty with which the Ivocal Gov- 
ernment have given elTtsit to the rule of jierinain'nt exomiition, we doubt whether 
legislation iK refpIi^■d in the Mndnis Presidency. "Wo have no reason to suppose 
that till! rnh-s are misunderstfsid ; butt with the object of securing the full 
ole-Tvance of (he spirit of the orders in future settlements, it niuv he advisable 
that the rules should he sujiplemcntwl by a clear diri'efion that thei-atcs n.ssps.sed 
on well lands should in no case cxeeial (hose ns.s(\ssed on adjacent Innd.s enjoying 
similar ijualitiM and advantages, hut. unjirovideil with wells, 

21)0. ' Dovnr.u' tecUK . — Tim foregoing rcmark.s apply to wells .sunk in dry 
latnhi. 'nuT'! are other wells sunk on tlm hanks of rivers and .streams, ntid known 
ns * i/or»r» ' wells, whieh do not enjoy the exemption referred to, Tlio.so doruvu 
wells d(!riv() their su])ply partly from ehnnnols from the river or stream, and on 
(hat aeeount, the lands’ irrigated IVom them are wsually charged wot nssossmont, 
levs a deduetion for lift of one riijiee per aero for tirst., and half a rupee per acre 
for second croj). Up to 1878, they were liable also to ho olmi'ged for second 
croji miltivation, (ixceiit in Nnllore and Guddnpah ; hut in that year this .addi- 
tional charge, which amounted to half that for tirst crop, was ordered to he 

n 
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everjrwliero abolished. Tlio exact number of tlicso wells at present in use has 
not been reported, but in 1893 the number did not exceed 5,700 for the whole Pre- 
sidency. We fully recognize the principle that these wells, which arc fed directly 
from natural rivers or streams, are not entitled to the same exemption as W'olls 
sunk in dry lands ; but, for the reasons given in our Punjab Chapter (para- 
graph 65), we consider it inexjiedicnt to levy any royalty on such irrigation, 
in tracts where the staple crops arc insecure in the absence of irrigation. In 
the Deccan, Carnatic, and Central district’s, wliich arc frequently subject to 
famine, there are numerous streams which probably afford great facilities for 
the consbmetion of such wells all along their banks ; and it is obviously to the 
advantage of Government and the people to have the water utilized, to the full- 
est possible extent, for proteetivo purposes. Considering the expense involved 
in the construction and maintenance of these wells, wdiich arc often liable to be 
damaged by floods, we are strongly of opinion that every encouragement should 
be given to their extension. We observe that the number of domvu wulLs in 
the fom’ worst famine districts, comprising the Deccan, amoimtcd to less than 
1,600 in 1893, irrigating only 7,600 acres ; but it is worthy of note that 
nearly 600 of these wells are situated in the two eastern taluks of Kurnool on 
the banks of the Gundlakamma river, where the charge of wet assessment has 
long been given up. In these districts, at any rate, there ought certainly to be 
no hesitation in carrying out a specially liberal policy in regard to the extension 
of such wells. 

297. Supplemental wells . — As already explained, the chief function of 
supplemental wells, that is, private wells sunk in wet lands, is to supplement 
irrigation from Government works when the supply in them proves insutlicient 
for raising or maturing a crop, 'they are found chiefly under very precarious 
sources, and are of great use in enabling the rayats to save their crops in times of 
deficient supply, and often to grow even a second crop when the - water in the 
Government works is exhausted. There are in all about 141,800 of these wells, 
excluding those in whole ivam villages (2,661) ; nearly a third of the number 
being found in the North Arcot district ; from 25 to 23 thousand in South Arcot 
and Salem ; about 16 thousand in Chingleput, 10 thousand m Cuddapah, and 
over 7,000 each in Madura and TiuneveUy. 

298. The great value of these supplemental wells is forcibly brought out in 
an interesting memorandum furnished by Mr.. Benson, Deputy Director of 
Land Kecords and Agriculture, in which he conclusively shows that in all the 
districts in which such wells exist in any appreciable numbers, the percentage 
of axmual remissions, under minor works is very considerably less, and the 
proportion of second crop cultivation very much greater, than in districts in 
which these wells are scarce. At a veiy moderate estimate,. the existing number 
of supplemental wells in rayatioari villages should be able, with the assistance 
of the tank supply, such as it is, to afford a very fan amount of protection to more 
than half a million acres of crop ; while, in the absence of such protection, the Gov- 
ernment would lose even the dry assessment on this area, amounting probably to 
more than lO or 12 lakhs of rupees annually, and the loss to the rayats would be 
at least five or six times as great. It is e%udent, therefore, that the extension of 
these wells deserves every possible encouragement, both by the grant of all the 
advantages and concessions proposed for other classes of weUs and by all reasonable 
liberality in matters of assessment. But the existing rules, at any rate as they are 
worked and usually interpreted, are not, in our opinion, sufficiently liberal. They 
have certainly failed to afford any stimulus to the construction of these weUs. 
The effect of the rules as worked is that dry assessment is levied only in cases 
where “ the crops are irrigated solely with the aid of private wells and no supply 
whatever is received in the tank or other Government source of irrigation, either 
in the first crop or’ second crop season but the concession is not extended 
to the more numerous cases in which any supply, however small, is received 
during any portion of the time that the crops raised entirely , with the aid of 
well-water remain on the ground. In such cases the lands become liable to the 
•charge of fuUwet assessment. We think that in such cases the dry rate of assess- 
meht only shouldbe charged on ithe well-lands, whenever remissions have had to be 
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granted for failure of tlic tank supply on otlior lands of the ayalcat unprovided 
with wolls. 


29n. Takavi . — As already observed, the Government of Madras has been 
distinguished by the \’igour and liberality of its takavi polioy. The first step for- 
ward Avas taken in the seasons of scarcity which ocourred in the years 1890-91 
and 1891-92 Avith sufficient severity to require the institution of relief operations, 
though not on any large scale, in parts of the Carnatic, central, and southern 
districts. Tlic threatening of scarcity in parts of the southern districts during 
1892-93 had the result of maintaining this policy in unabated activity 
througliout that and the folloAAing year. Tavo good seasons followed, and 
Avith them exertions Avero slackened. But in 1896-97 and 1897-98, when 
scarcity rc-a])pcared in many parts of the Presidency and assumed consi- 
derable severity, Aigorous measures Avere resmned. During the years 1898-99 
and 1899-1900, the sums advanced AA'crc comparatively small, owing probably 
not only to the favourable character of the seasons, but also to the 
curtailment of allotments in consequence of the exceedingly large sums which 
Avcrc being advanced in other proAinces where severe famine prevailed. The 
total smn advanced during the decade ending 1901, under the Land Improvements 
and Agriculturists’ Loans Acts, amounted, in round numbers, to 76 lakhs; of 
which 't7 lakhs Avcrc granted for the construction and repair of weUs ; 
121 for other ])ur]:x)scs under the former Act ; and Ifii lakhs for seed, 
cattle, etc., under the latter. It is Avorthy of note, that during the famine 
of 1S9G-97-98, which Avas, as above remarked, of appreciable severity, the total 
amount advanced amounted to about 17 lakhs ; 101 of which were for seed and 
cattle, nearly for other pimposcs, and only 2i for Avclls. Whereas, in 1891-92- 
93, nearly 27 lakhs AVcrc advanced, of AA'hich only 2^ Avere for seed and cattle, 
about ‘li for “ other purposes,” Avhilc nearly 20 Avcrc advanced for wells. Even 
in the fairly favourable year of 1893-91, over 6 lakhs were advanced for woUs, 
and in the next year nearly 3 lakhs. Subsequently, however, the advances for 
wells were alloAvcd to fall beloAV 2 lakhs per annum. Now om* Avitnesses were 
virtually unanimous that in every district (except Vizagapatam and Ganjam, 
Avhere there are scarcely any wells used for irrigation) irrigation from wells is 
capable of considerable development. Wc regret, therefore, that the policy of 
adA'ancing liberally for Avells should have had to be interrupted, and we trust that 
it may be rcsAimcd Avith full vigour. During the three years ending 1893-94, 
nearly 12 lakhs a year Avcrc advanced for land improvement, nearly 11 lakhs 
being for avcIIs alone ; and avc arc confident that no difficulty Avill bo found for 
many years to come in expending to full advantage an allotment of at least 
15 lakhs. Several of the most important improvements which we have sug- 
gested in the procediue and conditions under Avhich advances have been made,- 
such as the lengthening of the period of rc 2 )ayment, the reduction of interest 
to 5 per cent., and the cm]X)wcring of officers of the rank of Tahsildar to grant 
loans, arc already in force in [Madras, and no doubt account to a considerable 
extent for the success attained there, ujp to the present, in takavi administration. 


(a). — Famine works and programmes. 

300. Famine relief.— Jlh-Q Eamino Commission of 1898 reported that out of a 
total expenditure of Bs. 71*32 lakhs, incurred on actual works of relief, during the 
famine of 1896-97, only about 8 per cent, was spent on the maintenance or con- 
struction of irrigation works, and a little over 1 per cent, on misceUanebus works ; 
the balance, or over 90 per cent., being expended on roads which, in many oases, 
appear to have been taken in hand merely from the necessity of finding work of 
any kind for the numbers demanding employment. In the tracts which Avere 
then affected — the two northern districts of Ganjam and Vizagapatam, and 
the four Deccan districts — there are very few irrigation works suitable for famine 
labour ; and relief works consequently consisted mainly of roads and- the coUeo- 
tion of road-metal. The actual value of the work done was roughly -estimated 
by the Commission at one-third of the recorded expenditure, or, in round numbers, 
at Rs, 24 laklis, of which Es. 2 lakhs were on account of - irrigation -works. -• ■ 

sa 



' ■ ,301.;r'i'itc prinoipal imgiviioii wovlis iiivdovtakcn tUiving tins Jmninc were 
the extension oL' tlirec distributary clmnnels in conneetion with the llusliiknlya 
proieot in Ganjain ; the restoration ol! llirce mined 1anJ<s in 35cl]ary ; and Ibe 
construction of certain sections of the Chopad and Peddapasujiala projects in 
connection with the Kurnool-Cudda'pah Catial, and of two -hew tanks in the 
Gucldapali district. The sums expended on these new w'orks amounted to 
lls. 4i3,600, Its. GOjOOOj and lls. 1,48,800, respectively, in the three districts. ' In 
addition to this sum, nciirly two lakhs were s])e)it on the repair of 25 tanks, and 
of some river and spring channels, and about half a lakh in improving several 
village ponds and wells used for drinkit»g ])urj)oses. 


302. In lOOO'Ol the Deccan districts Avere again aiVected, and also portions 
of the adjoining upland tahiks of Kistna and N cl lore; hut the distress AViis not 
severe, and it was iound possible to meet the demand for labour by providing 
employment on various tesi-Avorks, '.chielly irrigation Avorks. Thus, out of 
Jihout lls. 1,00,000 expoulcd on relief in that yeir, including about half a lakh 
for general charges for supervision, tools and jihuit, etc., nearly lls. 91,000 Avcrc 
spent on irrigation Avorks, including those Avhich Averc left incomplete in the 
previous famine in the Deccan districts. OAving to the adoption of the inter- 
mediate system of hisking, and to the small numhei*s that had to he relieved, 
the actual value of the Avork turned out on this occasion aa’us vei*y Kitisfactory ; 
it being, in abnost all cases, in excess of the normal rates. 


303. With the exception of the tAvo projects in Cuddapah, and of one or tAvo 
tanks, all the urigation AVorks undertaken dm-ing the tAVo famines referred to 
above have been completed and ai-e likely to prove veiy useful. We understand 
that anuugements have been made by the Local Government for completing the 
other Avorks as soon as possible. 

304. Famine prof/rammes . — A detailed list of AA’orks suihible for famine rcbef 
is maintamed by the Board of llcvcnuc for every taluk in the Presidency, except 
the deltaic taluks of Godavari, Kistna, Tanjore, and Madura, the two Avest 
coast districts, and the Nilguis. The programmes for 1902 provide relief for 
six months for over 4 million units, or about 15‘7 per cent, of the population of 
the districts, or poitious of disti'icts, to which the lists relate. Out of the total 
number, road works provide for over tAvo million imits, iiidgation works for 
1‘32 millions, and village tanks and AA'ater-suiAply and other miscellaneous works 
for the remainder. The total cost of the works provided in the programmes is 
estimated at over 6 crores ; of which 3’6 crores relate to what are classed as ‘ large 
works,’ that is, works which are calculated to provide simAiltaneous employment 
for three months for at least 1,000 persons. The number of works of each class, for 
which estimates have been prepared, is not IcnoAvai ; but the statements which have 
been furnished to us by the Board show that estimates for ‘ larger works, ’ 
costing in the aggregate over 1*85 ciures, haAm been sanctioned, while similar 
estimates are said to be ready for ‘ smaller works ’ costing about 14 crores. 

306. We are of oinniou thal the provision made for irrigation works in the 
relief programmes might be greatly increased ; especially in districts in which 
these works exist in any considerable numbers. In th.e previous famines very- 
large sums appear to have been expended on the construction of roads which it 
was sAibsegUently found impossible' to. maintain from wantof fimds. We accord- 
ingly recommend that aU works on the tank restoration programmes shoidd find ^ 
a place in the famine relief programmes until they have been carried out ; and 
that the first care of the authorities, when famine is imminent, should be to get on 
to the programmes all works of repairs that can -usefully be carried out on tenks. 
When nothing better can be done, the opportunity may be taken to remove sUt 
from the beds, as less unprofitable than constructing roads which cannot be 
maintained, or collecting. road-metal that is not likely to be required Avithin any 
reasonable period. It is, true that the difficulty of supervising a number of 
scattered irrigation works would be great; probably much greater than in the 
case of labour employed on road AArnrhs. But w.e do not think that the diffi- 
culties are insuperable. In most oases the , execution of the repairs might 
advantageoi^ly , be entrusted to. th^ local .headmen, .or other, respectable rayats 
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who own liu’go oxtoiilij oC land under the works ; and il care is t-aken by the 
overseer, or oilier oiliccr employed lor the purpose, to select the persons for 
whom employmout should he provided, aud to prescribe tlie tasks for different 
descri])tions of work, there can be no danger of the relief being misapplied, 
or of the money being ivasted. In this connection we w'ould invite attention to 
the remarks contained in paragraph 209 of thd Bombay Chapter, Avhich apply 
gcncmlly with even grcatci’ force to the Presidency of Madras, where the minor 
irrigiition works are much more numerous and are collectivclv much more 
imjxirlanl. In addition to the minor works rcfcn'cd to above, it is necessarj^ 
also to have on the progi'junmcs of each district a few larger works wliich may 
he found suitable for the employment, of relief labour in large camps. When 
anv of these works are carried out in the regular course, before the occurrence 
of a famine, othem should be inserted in their place until all the possible pro- 
jeets in each district are exhausted. 



Chapter XVII.-THE CENTRAL PROVINCES. 


(«). — Local conditions ; use and value of irrigation. 

306. Diversity of conditions. — Differences in tlie configuration of the 
country, in its geological structure, in the quality of the soil, in the rainfall, and 
in the agricultural habits of the numerous races comprised in the population,, 
render it impossible to divide the Central Provinces into any reasonable number 
of well-defined tracts, each of which would present a fairly uniform aspect. In 
considering the question of the utility of u*rigation it will be convenient, there- 
fore, to deal separately with each of the main classes into which the agricultural 
lands of the province are naturally divided. But before doing so it will be 
necessary to give a very brief description of its main physical and geological 
features, and to show the extent to, which its cultivation is already protected 
by irrigation works. 

307. Physical featwes. — The great range of the Satpuras, stretching across 
the province from the western corner, and extending along the greater portion 
of its north-eastern boundary line, forms the leading featm’e in the physical 
configm’ation of the country. On these extensive high lands are situated the 
Satpura or plateau districts of Mandla, Seoni, Ohindwara, Betul, and portions 
of Nimar and Balaghat. In the extreme northern corner of the province, on 
a portion of the Vindhyan range of hills, are situated the districts of Saugor 
and Damoh and a portion of Jubhulpore. Between these two hiUy tracts lies 
the deep and narrow valley of the Nerhudda, comprising the greater part of 
Jubhulpore, the districts of Narsinghpur and Hoshangabad, and that portion 
of Nimar which lies outside the basin of the Tapti river. To the south and 
east of the Satpuras are the two great plains of the province, separated from 
each other by the watershed of the Wainganga and Mahanadi rivers. The 
western or Nagpur plain contains the districts of Wardha and Nagpur and the 
three Wainganga districts of Bhandara, Chanda, and Balaghat. The eastern or 
Chhattisgarh plain includes the districts of Baipur, Bilaspur,' and Sambalpur. 
Though commonly designated ‘ plains ’ these two large tracts of undulating 
uplands bear no resemblance to the flat alluvial plains of Northern India. 

308. Main geological characteristics. — With regard to the very complicated 
geological structure of the province, it will be sufdcient to note that the 
districts of the Vindhyan and Satpura plateatxx with the whole of the Nerhudda 
valley, the districts of Wardha and the greater part of Nagpur are situated 
almost entirely within the area of the Deccan trap formation ; the only excep- 
tions being the district of Balaghat and portions of Seoni and Ohindwara. The 
trap as a rule overlies ciystallme rooks or sandstone. The latter predominates, 
and frequently shows on the surface, in Damoh, in the northern part of Saugor 

/ and Jubhulpore, and in a tract surrounding the boundary line between Hoshang- 
abad and Ohindwara. Outside the region of the trap the province lies generally 
on the crystalline formation, but the northern and greater part of Eaipur, 
the southern third of Bilaspur, and portions of Sambalpur are formed on rooks 
belonging mainly to the lower Vindhyan sandstone series. 

309. Annual rainfall. — The average annual rainfall varies from 32 inches 
in the extreme west (Nimar) to 47^ inches in the north (Jubhulpore), 53 inches 
in the east (Sambalpur), and upwards of 60 inches in the central district of 
Balaghat. The mean for the province is 47^ inches, and compared with most 
other provinces the rainfall is remarkably steady, the annual amount varying 
but little from year to year. Since 1869, there have only been two years in 
which it varied from the normal by more than 25 per cent.— the wet year of 
1884, and the dry year of 1899. But the amount is often very unevenly 
distributed throughout the season, and the fall is particularly liable to prove 
deficient during the later months of the rainy season, the critical time for the 
rice and rahi crops. To ensure a full outturn from these crops not less than 
the average rainfall is required in September and October, while an examination 
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of tlierccovcls shows that •nineteen times during the last 33 years the rainfall in 
one or other of these months has fallen short of the average hy more than 25 l^er 
cent. 


310. Total avd cultivable areas. — Out of a total area of 115,898 square 
miles included in the Central Provinces, 29,435 are occupied hy Peudatory 
States ; the balance of 86,403 square miles, or just over 55 million acres, is in 
British Territory. Of the latter area, 19:V inihion acres are under cultivation ; 
over 15 million consist of forest and unoultivable waste; 6 million lie in 
unsurvoycdcffWt??t?uri estates for which no statistics are available; while nearly 
142- milhon acres are classed as waste lands available for cultivation, although 
only in a small portion of this is the soil said to be of a kind that wo'old make 
cultivation profitable. 

311. CrojiS and’ area wider cultivation. — Out of the 19J million acres shown 
as under cultivation, about 16 million acres are actually •under crop in a year 
of nomal rainfall, or allowing for double cropping, wluch is olue% confined 
to rice lands, about 17-1 million acres; giving an average of If acres per head 
of a population of nearly 10 millions. The proportion varies from about one 
acre per head in the rice districts of Sambalpur and Chanda, which are maioly 
peopled by the irrigating Tclinga and Uriya races, to about 2 acres in the 
wheat districts of the Nerbudda valley, and 2'3 acres in the cotton-growing 
district of "Wardlia, and in the plateau district of Bctul where hill millets 
arc lai'gcly grown. Of the gross area aimually under crop, in round numbers, 6 
million acres consist of rice ; 31 million of wheat ; 4i million oijuar, the lighter 
millets and oikecds ; 3 million of cotton, gram, and rahi piilses ; and there 
are li million acres of hharif prdscs and other miscellaneous crops. Rice is 
gromi entirely as an autumn or early winter crop ; a second or spring crop is 
never grown. 

312. Irrigated area, — In a normal year the gross irrigated area is about 
700,000 acres, or only 4 per cent, of the area under crop. To this, however, 
should be added about 500,000 acres of crops grown in lands saturated by means 
of field embanhments. Including this area, 7^ per cent, of the normal cropped 
area may be said to be ordinarily protected by irrigation works. Rice, irrigated 
mainly ’from private tanks, accounts for 70 per cent, of the actually irrigated 
area ; the balance consisting mainly of wheat and other rabi crops, gardens, 
and sunarcanc, wluch are irrigated chiefly from wells. In 1899-iyOO, after a 
succession of dry years, the in-igated area fell to 255,000 acres or l-J per cent, 
of the normally cropped area. The area under tanks varies from 200,000 
acres in a very dry year to 700,000 acres in a very favourable year : that 
under wells, from 64,000 to 99,000 ; and that under river channels and other 
sources, from 15,000 to 60,000 acres. 

313. Main classes of soils. — The varieties of soil to bo found scattered through- 
out a province of such diverse physical and geological characteristics, arenatm'ally 
very numerous. They pass one into another by almost insensible gradations, 
but for our purposes it will be sufficient to recognize the follo^wing four main 
varieties of agricultural lands : aliu'vial black soils or wheat lands ; black cotton 
soils ; light sandy or stony uplands ; and the light and hea'vy rice lands. In 
discussing the question of the utility of irrigation in the pro-vince, we shall deal 
separately ■with each of these classes of land. 

■WnE4.T Lands. 

314. Character of the soil, and extent to which it requires irrigation . — ^The 
cultivation of wheat is confined, as a rule, to the alluvial black soils which are 
found in the central valley of the Novbudda, on the open and level portions 
of the Vindhyan and Satpura plateaus, in the eastern portions of Nagpur and 
■Wardha, and in the river valleys of the Chhattisgarh and "IVainganga ^tricts. 
The crops on these lands suffer if anything more frequently from excessive rain- 
fall than from drought, especially those grown on uneven ground or where the 
soil is of the deep and friable alluvial kind overlying an impervious substratum. 


V 
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In the latter caise, Irrigatiori would he useful, in a dry year as a preliminary to' 
slowing rhut if subsequently a^pplied to the standing crop, it would render it more' 
liable to rust, and in the end might do more harm than good. In the higher' 
valleys and plains of the trap area, where the black soU is generally of less 
depth and of a stiff or and less friable nature, ’ and where it frequently- overlies 
a jjqrous substratum of either sandstone or disintegrated trap, rust is less 
frequent and irrigation would no doubt often be beneficial; but the field em- 
bankments, constructed for the purpose of holding up water on -the fields, which 
are commonly found in such tracts, and to which we shall again refer, probably 
afford the best means of securing the required degree of moisture in this soil. *' 

'315. TJtility of irrigation under certain conditions. — Before the late series 
of dry years had set in, out of 4 million acres under wheat, only about 10,000 
acres "were indgated ; and of these over 7,000 acres were in the single district of 
Nimar, 20 per cent, of the wheat cultivated area in that district being then 
under iragation. Since then the total area under wheat throughout the province; 
has fallen to slightly over two million acres, while the area irrigated has 
risen to 30,000 acres, of which more than a third is in Nimar, In this district 
the rainfall is the lightest in the province, and the black soil overlies a stratum 
of porous trap. In such conditions wheat benefits by irrigation in almost all- 
years, and often indeed without it will yield no crop ; while the increase . in 
outturn due to irrigation in normal years is estimated at 260 lbs. of grain or , 
40 per cent. In a dry year the increase due to an assured water-supply would' 
of course be very much greater. 

316. Injury from drought and rust. — The northern districts, in which 
wheat is most extensively cultivated, suffered severely from the effects of drought 
in 1833, 1868, 1896, and again in 1899; and less severely in 1878, 1881, 1889, 
and 1896. The wheat crop Avas almost completely destroyed by excessive rain 
and rust in 1864 and 1894, and was less seriously injured from the same 
causes m 1871 and 1874, during each, of the four years from 1884 to 1887, and 
again in 1891 and 1893. Thus, in a period of under 70 years, the crop suffered 
eight times from drought and ten times from excessive rainfall. 

Black Cotton Soils. 

317. Distritnition and general character of the soils. — Lands Avhich are 

specially suitable for the groAvth of cotton, and of autumn crops other than rice, 
predominate in the districts of Kimar and Wardha, in the western half of 
Nagpur, and in the southern portion of Chhindwara. Within this tract the 
rainfall varies from 32 inches on the wast, to 36 inclies on the east ; the under-* 
lying rook is generally trap ; the stony uplands consist of trap rock but partially 
disintegrated, yet Avith good rainfall the poorest plateaus and slopes produce 
fair crops of juar and cotton, and the lighter millets arc seldom groAvn. In 
the vallcy.s, cotton and juar flourish in ordinary yeans, the cotton doing better 
in dry, andy'?/ffr in wet years. Wheat is less successful; and in all but -the 
wettest years it requires irrigation to ensure a full crop. -, - 

318. Liahility to famine. — ^Tlie western cotton districts suffered from droiight 

in 1825, and again in 1899 ; but they passed almost unscathed through the diy 
years of 1868 and 1896, and even in 1899 they fared better than, most parts 
of the proAnneo, and they are making a quicker recovery. The crops in these dis- 
tricts suffer more, on the whole, from an excess of moisture than from any lack 
of it, wl]ile cotton suffers less than any other crop from an early cessation of the 
rains. . - . . - 

319. Utility -The hardiness of cotton in years of drought, 

and the retentivcncss of moisture, characteristic of black soil, which enables all 
classes of crops grown on it to mature Avith the aid of comparatiA'cly little, rain, 
enable this tract to escajie in yeai-s of minor scarcity, although in ’ a year of 
extreme drought, such us 1899-1900, it is likely to suffer severely. It is doubtful, 
however, Avhethcr irrigation Avould prove mucii more useful here than in other 
areas of black cotton soil where it has been tried- and failed. . The cotton crop 
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in all ordinary years is so. profitable that the cultivators are not likely to 
abanddu it in favour of other. crops for vliicli imgation might be suitable. - At 
tbc same time tbe results obtained by the Xue/t/w tenants at the Nbgpur farm 
shov that irrigation.may he introduced with advantage in the areas in which tlib 
superficial layer of black soil is of moderate dep>th and rests upon a 'pbrdus sub- 
soil providing good drainage, especially if a good supply of manure may be relied 
on. In such ti’acts,' works consti’ucted at a moderate cost might in time pi’ove 
to be actually -remunerative. Schemes for such works should be considered on 
their merits ; -but speaking generally we. arc unable to recommend tbe constme- 
tion of irrigation works in these soils, at any rate until tracts in- which they 
will ho more' useful have been provided for. The cultivators of the cotton 
disti'icts are the most intelligent, and, in sjiite of the absence of irrigation, the 
most prosperous in the province ; and, unless thei'c is a considerable change in 
the present comparative prices of produce, avo think it very unlikely that, 
where the soil is really suitable for the cnliiAmtion of cotton and of the better 
classes of autumn millets, the cultivators Arill be induced to change their 
present agricultural practices to any appreciable extent, even if every possible 
facility for irrigation he afforded. , . ' 

The Light UpiiA.NDS. 

320. Dislrihufioii ; irrigaiion fjeneraUy imjiossille and unnecessary . — ^The 
hilly and stony uplands, the poorest lands of the province, are devoted cliiefly to 
the lighter millets {I'odo and Iciitld) and inferior oilseeds. '1 he former, which 
constitute the main food-grain of the aborigmal cultivators, are entirely depen- 
dent on the ramfall of August and September. The hiUy and jimgly tracts of 
the Vindhyau and Satpura plateaux, and the higher slopes of the rolling plains 
of ■ Chhattisgarh, contribute most largely to this class of land. Even if water 
could ho led oh to the high slopes, where these lands are usually situated, the 
soil is too poor and porous, and the ground too uneven, to make irrigation profit- 
able ; while the crops to Avliich the soil is best suited are liable to sutler from any 
c.xccss of moisture. There arc, however, in the valleys and on the flatter slopes 
of tho Satpui'a districts, many fairly level stretches in which the coarser millets 
could he replaced gradually by rice, if Avatcr wore made available and tbe cul- 
tivators, Avho arc mostly aboriginal, Avcrc taught its use. 

321. LiahUily ib famine. — Until the last fcAV years famine appears to have 
1 ) 0.011 unknown in those parts of the plateau districts hi which the coarser miUets 
form thc staple crop. In ISGS a thiiely fall of rain in September saved the 
situation, and “the hilly districts, in which the aboriginal population is the 
largest, gathered fair crops and were indeed in a position to export grain.”* The 
records show no serious failure of- the crops in these tracts until 1895 ; this was 
followed by another failure in 1890, and a - still more serious failm’e in 1899. 
Again in it)02, many of the rice districts received barely haK their normal 
rainfall, and in these* the rice crop, except where protected by tanks, has failed 
almost completely. ' It has been neccssaiy to remit nearly the whole cf the land 
revenue in Bhandara, Balaghat, and ])art of Ghanda, and in llaipnr there are now 
(March 1903) 35,000 people on rcUef. 

Rice Lands. 

322. Dislrihution and general character of the rice lands. — Although rice 
is grown to some extent in cA'cry district, on the rich black soils as well as on the 
light and sandy loams, the great rice tract of the province lies on tbe crystalline 
and sandstone formation, in the plains drained by tbe T7aingauga and Mahanadi. 
rivers. It includes a portion of Sconi, South Balagbat, Bbanduva, Clianda, and 
the three districts of Cbhattisgarb, where as a rule the black soils are found only 
in the . low • parts of the river valleys. On ascending the slopes pf the higher, 
grdiuid which separates one valley from another, the soil changes in colour and- 
gradually loses its clayey nature, until at- the top of the ridge .an almost pure 
sand, or gravel is found,- froni which a Crop of any kind .is seldom taken. In 
Bamhalpnr -there is but little black- soil even -in the: valleys. .The sandy soil 

»■ ■■ • * Paragiftpii 228’ of tlio “ Uepott on tile Painiiie in thq Couttal Provinces in 1S96-97. ’’ 

Paut II. 
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of that district is somewhat similar to that fouud so extensively in the valleys 
of tho Vindhyan and Satpnra plateaux, in the former of which, especially, a 
considerable area of rice is annually sown. As already noted, many of tho level 
valleys in tho Satpura districts, where tho soil seems suitable for rice cultiva- 
tion, arc now devoted to the coarser millets. 

323. In 1895-96, the first of a series of dry years, and one favourable for 
irrigation, the total area under rice was distributed ns follows : — 


Area under rice in 1895-96. 


Tract. 

TranbpIiAkted niOE, 

i 

1 ' Buoad-oast rice. 


Total. 


Irri- 

gated. 

-Dnirri* 

gated. 

1 i 

! Total. 

Irri- 

gated. 

IJnirri- 

gated. 

Total. 

Irri- 

gated, 

Unirri- 

gated. 

Total, , 

Tho Ni'rthorn DistriolB . 

208 

ll,r,7Cf 

t 11,783 

150 

528,863 

529,013 

858 

510,438 

610,705 

Wainganga rioo districts in 
Nngput Division, including 
Sooni 

477,001 

078,510 

i 

853, 

33,482 

278.818 

312,330 

611,476 

654,388 

1,165,864 

Chhattisgarh .... 

8,5E7 

47,840 

56,427 

144,000 

8,002,255 

3,237,165 

153,487 

3,140,095 

8,203,582 

Total 

'188,780 

434,055 ' 

021,741 

178,532 

1 

3,890,OGC ! 
•1 

4,078,403 

665,321 

4,334,921 

5,000,242 


According to tho figures given, tho irrigated area in Chbattisgarh in a' very 
favom’ablo year is only about 6 per cent, of the whole rice area ; but it should 
be noted that this does not include all the areas benefited by percolation from 
the taific, which is the main puijpose for which tanlcs are made in that part of 
the- province. Including this form of irrigation, tho area irrigated in Chhat- 
tisgarh, in a favourable year, is about 9 per cent, of the total rice area. 

324'. Local differences in the cultivation of rice . — Tho differences in prac- 
tice which this table exhibits are very remarkable. The northern distiucts 
attempt practically no irrigation ; Chbattisgarh irrigates 5 to 9 per cent., and the 
Wainganga districts about 44 per cent, of their whole rice area. In the northern 
districts and Obliattisgarh, all except 2 per cent, of the rice is sown broad-cast ; 
in the Wainganga districts, 76 per cent, is transplanted. More than one ex- 
planation of this curious difference has been suggested. The Hon’ble. Mi*, 
duller, when Commissioner of the Jubhulpore Division, drew attention to the 
fact that the practice of transplanting rice is practically confined to tracts in 
which the soil is underlain by crystalline rocks ; while the broad-cast varieties 
are chiefly grown in soils overlying the more porous sandstone formation. 
Others have suggested that the difference may be due to the fact that the tracts 
in which the later ripening or transplanted rice is grown receive, as a rule, 
a slightly more abundant rainfall in the later months of the season ; while 
others again have pointed out that where rice is grown broad-oast the conditions 
are generally more suitable for the gro-wth of a subsequent I'al/i erop, which is 
rendered possible by the earlier reaping of the broad-cast varieties. These, 
differences in the conditions of soil and climate no doubt affect the prac-' 
tiee in each tract ; but a further explanation may be found in the character of 
the people, to which we refer below. 

325. Bainfall . — ^The rainfall of the rice districts varies from an annual 
ave-rage of about 60 inches in Chanda, Baipur, and ■ Bilaspur, to 64 inches in 
Bhahdara, and about 60 inches in Sambalpur and Balaghat. It is, on. the 
whole, rd^iiJkably steady, but it failed almost completely in 1868, and again in . 
1899 ; and, ^^.^-^ugh the total amount is usually sufficient, it is seldom satis- 
factorily distribut’ed throughout the season. It is particularly liable to fail or 
he deficient in the all-important months of September and October ; as a rule' 
indeed the rainfall dm'ing the latter month is insufficient for the better qualities 
of rice. In 1886, and again in 1896 and 1896, although there was' ample’ 
rain in the earlier months of the year, the rice crop, "where unprotected by ; 
tanks, suffered severely from a deficient supply in September and October; 
and in many other years it suffered, though with less severity, from the san^^ 
cause. 




















i^i 

S26. UlilHy of irrigation.— -Tims, it will be gathered that the first'and cHel 
value o£ irrigation will be to correct irregularities in tbe distribution of the 
rainfall, and more especially to supplement deficiencies of the late rain. Oj)in- 
ion, however, is unanimous that irrigation, besides being of inestimable value 
in this respcet, would largely increase the quantity and quality of the rice crop. 
According to evidence based on crop experiments in Ohbattisgarh, W'here the 
average yield from an unirrigated field is 860 to 1,000 lbs. of unhusked grain, 
irrigation increases the yield 76 per cent, in a normal year, and fom-fold or 
more in a year of drought. Similarly, in the ‘Wainganga districts, in a normal 
year an irrigated field ■will yield 1,700 lbs., or 600 lbs. more than one whieh is 
unirrigated; and during the last famine the irrigated fields produeed from 
1,000 to 1,200 lbs. per acre, against a yield of about 160 lbs. from fields which 
■were dopondenfr solely upon the rainfall. Again, irrigation renders it possible 
to gro'U'^ the bettor and transplanted kinds of rice, instead of the inferior and 
broad-cast varieties ; and, another important advantage, a second crop can often 
be raised on irrigated land, Avhen it could not in the absence of irrigation. As 
evidence of the cultivator’s desire to avail himself of the opportunity for 
securing a second crop, "we have the fact that in the wet year of 1894-96 the 
double-cropped area -was nearly If million acres, against 666,000 acres in 
1896-97 and 16-4,000 acres in 1899-1900. Wo do not know the proportion 
of years in which a second crop cannot bo seemod ■without irrigation-, but it 
seems probable that, even in an ordinary year, the extension of irrigation 
■would lead to a corresponding increase in the double-cropped area. In proof, 
moreover, of the readiness of the cultivator to grow the better qualities of rice, 
we have the fact that the opening up of the country, and the stimulus given to 
trade, by the construction of the Bcngal-Nagpur Railway, induced the cultivator 
of Chhattisgarh to grow the heavier and later-ripening varieties of rice on the 
higher lands wliich used to bo devoted almost entirely to the lighter and earlier- 
ripening varieties. The heavier rice soils ■\vould no doubt only benefit by irri- 
gation in occasional dry years ; but the rice crop in the lighter and more sandy 
varieties of soil — the class of soil most common to the rice tmets of the Central 
Provinces— is extremely liable to injury from drought or from an uneven dis- 
tribution of the laiufall. ■^I'licrc inigation is available such lands now take 
water in almost all ycai-s ; and, of all classes of land in the province, these 
light rice lands stand most in need of further protection by means of irrigation 
■works. It may be asked, however, why, if irrigation be so valuable as supposed in 
Chhattisgarh, there is at present so little of it, as compared ■with the Wainganga 
districts. The question is not very easy to answer ; neither the soil, nor the 
rainfall, nor the x^ressuro of population, ajjpear to accoimt fully for the differ- 
ence of practice. The first most probable reason is the character of the popula- 
tion, ■which in the Wainganga districts consists largely of the more energetic 
Tclugu and Marhatta castes, ■nRereas that of Chhattisgarh is made up of a 
peculiar race of Chamars and aborigines ■vN'hose style of cultivation is remarkably 
slack. The second cause is the minute sub-dmsion and scattered nature of 
the holdings, resulting from the fortunately decaying practice of lahlia bhafa, 
according to which all land used to bo redistributed at the end of every year 
among the numerous shareholders ; thus of course removing all incentive to 
improve any particular plot. The evil remains of this practiee will take long 
to eradicate ; and in the meantime fe^w landholders possess, in any one part of 
the village, suGBeient land to make it worth their while to spend considerable 
sums of money on its improvement. 

(ii). — Existing State irrigation toorJes. 

327. Non-e.xistence of State toorks. — There are no State irrigation works in 
. the Central Provinces— a fact which it is not diflicult to explain. In the first 
place, when the iirovinoe ■nus formed in 1862, it was in a very backward state 
of development and the question which presented itself _ was rather how to 
increase the population and bring waste land into cultivation, than to increase 
the produce of the soil and protect it from the ■vicissitudes of season. In the next 
place, the need of irrigation for protective pm’poses was never forced upon the 
notice of Government. Between 1862 and the recent succession of dry years, 
such* an occurrence as an almost complete failure of the rains was practically 
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unknoAvu; Wlieat, cotton andji/rtr'j tlic.liglitcr niTlIets, ainl’tlic rdhl crop’s, •vvliich 
taken togetlior comprise considerably more thanlialE tlio total cropped -area, bad, 
Tvo bare sliov/n, sutEered on tlie ■whole as much if not more from excessive than 
from deficient rainfall. The rice crop had; no doubt, suffered in more than one 
year; but the numerous private tanks already in existence provided for that crop 
a fair amount of protection against the ordinary, vicissitudes of the seasons, and 
the losses sulfcrcd had always been local and partial.' How secure from any 
widespread calamity the, province • appeared to be, c'ren to tlio most mature 
experience, is evident from tho R.cport of the Tamino Commission of -1880, in 
which it is stated (Part II, Chapter I, paragrapli 12) that “ in the greater part 
of the country the rain has' never been known to fail, and -no part of India is' 
freer from the apprehension of the calamity of ‘ drought than arc the Central 
Provinces and Berar.” Between 1880 and 189G nothing occurred to suggest 
any doubt as to the accuracy of tliis view. On the contrary, within that period; 
a long cycle of wet years caused serious injury to the crops in many parts of the . 
pro'sance. In these circumstances, and with so much to bo done in other parts 
of the country where irrigation was vital to the well-being of the cultivator, 
it is scarcely a matter for surprise that Government refrained from devoting 
funds to the construction of irrigation Avorks which would certainly ho very 
unremunerative, and the necessity for Avhich was regarded as more than 
doubtful. ■ ' , 

328. Previous proposals for State ?aoj*7i:s.— Tlio question of developing the 
irrigation of the province by means of State irrigation Avorhs had more than once 
been considered. In 1866, from some preliminary investigations which had 
been made, the late Sir Richard Temple was induced to take a very sanguine 
vicAV as to the possibility of irrigating largo areas in the Nagpur plain by storing 
the waters of the "Wainganga, and of its affluents, the Pcnch and Kanban. 
When his proposals were examined in detail, it was found that the facilities for- 
storage had been greatly exaggerated, and that the cost of the works generally 
would be very much more than ho had been led to expect. Three separate 
projects for utilizing the waters of the Bench and Kanban rivers were,.hoAy- 
ever, prepared, and the plans and estimates Avorked out in detail. After much 
consideration the project finally selected by the'Local Administration was that 
known as the Kanban river scheme.- The estimate for this Avork, amounting to 
over 102 lakhs, was submitted in 1871 for the sanction of the Government of 
India. As there AA'ere serious doubts regarding the. returns to be derived from 
the work, the Government of India stated that the cost was more than they 
were then prepared to accept. Colonel Rundall; then Inspector General of Irri- 
gation, visited the sites of the proposed works, and as the result of his --visit 
another set of three projects was prepared. ' One of these,' knoAvn as the Raintek 
project, was finally selected and submitted for sanction, at an estiniato’d cost 
of Rs. 9,61,058. As it was not anticipated that the' AA'ork Avould return a net. 
revenue sufficient to cover tbe'interest charges, the 'GoAmrument of India de- 
clined to sanction the estimate, and suggested the -advisability - of making a- 
commencement with a work on a still smaller, scale. Subsequently, on ^receipt 
of a note from the Inspector General of Irrigation, showing the wants of the 
various provinces in the matters of' irrigation and famine protection, the Local 
A-dministration decided to deAmte for the present all aAmilable funds to the 
improvement of communications. In the discussions on the projects , the fact 
that the areas to be commanded consisted chiefly of black cotton- soils may haA^'e 
influenced the final decision ; but in the records of the case that have been laid 
before us, we can find no reference to this important factor. In 1887 the ques- 
tion of developing irrigation was reopened and again dropped after discussion 
amongst the- local officers. The, differences in the local conditions -from .those of 
other parts of India where State irrigation, works had proved successful, and' 
the necessity for the exercise of caution in any attempt to develop irrigation in 
black cotton soils, were now fully recognized. 

329. Famine expenclitiire ' on worhs of irrigation.^lihm the amount of 
.. RSi d8,36,000i Avhich was,spent during, the two recent 'famines on the coUstruc- 
tlon and repairs of tanks and-Avells,. represents, practically .all the expenditure' 
which has ’heen incurred by. the .State :in connection ' . .with irrigation .works in 
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the Central Trovincss. During tlio last famine, eleven new large tanlcs were ' 
partially constructed by the Public Works- Department at a. cost of 5 lakhs;' 
and in both famines new small tanks were made,' and' old private tanks repaired, 
at a cost of over 43 lakhs. This latter expenditure has, it is stated, led to a 
considerable increase ui the area annually irrigated by the tanks. In Chhattisgarh’ 
the new small tanks are recorded as Government tanks, but it is proposed to 
hand them over to the majgtizars -under certain conditions with regard to their 
maintenance and repair ; in fact this has ah’eady been done in many cases. 
In tlic rest of the province no condition has been made, but the malgiizars ha've 
been given to undcretand that the tanks are to irrigate the tenants’ lands. as' 
well as their own. • There may be an increase in the rent of the lands protected 
by these works, amounting to about eight annas per acre in Chhattisgarh,. and 
one rupee elsewhere ; but Government will receive no share of the increase until- 
the expiry of the settlement which was in force when the tank was made. - ' , 

. - {Hi). — Scope for furthvv c.vtensions of State irrigatiomcorhs. 

• 330. General princples determining field of operations. — In discussing the 

utility of irrigation in the Central Provinces, we have indicated generally the 
classes of lands which may reasonably bo considered to stand in need of protec- 
tion by niKins of irrigation Avorks. From this category we have excluded those 
lands Avhich, owing to the nature of the soil or to the classes of crops groAvn 
upon them, Avould rarely require imgation. There are, doubtless, certain tracts 
iu whicb the introduction of irrigation rvould effect a change in agricultural 
practice and lead to the substitution of imgated for uniiTigated crops. Lands 
ate not invariably devoted to the class of croj) best suited to the soil. Difidculties 
in procuring water, the absence of a neighbouring market and of tlie means of 
communication with more distant commercial centres, and social or local custom, 
arc factors which cannot be ignored. We have already indicated iastances in 
which one or more of these conditions appear to have had a determining 
influence : thus black soils, eminently suitable for wheat, are often devoted to 
rice in Chhattisgarh, while rice is neglected for hill millets in many parts of the 
plateau districts ; and cotton and jnar are sometimes grown oh lands -which 
would perhaps he more s-uitablc for wheat or rice if a supply of water were 
aS'ailablc. But, considering the question in its broad aspect, we have no doubt 
that throughout the province each class of land is, as a general rule, devoted to 
the crop most suited to it. Thus the trap rcoimtry, vrith its light rainfall and 
well-drained black soil, is best devoted to cotton and ytmr; the hea-vy soils of 
the Iverhudda valley are best suited to wheat ; and the light yellow and red soils 
of the Wainganga districts and Chhattisgarh must always look to rice as their 
principal product. There may be other exceptions similar to those which we 
have noted ; but in considering the field which exists for the construction of 
State irrigation works in this province, wc are reluctant to recommend the 
construction of expensive AvorlJS in any tract where its utility cannot be justi- 
fied by, existing agricultural practice in that tract, or in a tract with fairly similar 
condirions as regards soil, subsoil, and rainfall. Even then in many cases, before 
irrigation can be developed, local prejudices will have to be overcome, and the 
cultivator taught how to grow and how to irrigate new classes of crops. But 
though the process may bo a slow one, and involve expenditure which -vvitl yield 
no return for some yearn to come, wc believe that in the end it rvill result in 
benefit both to the State and to the cultivator ; provided — and this is an impor- 
tant proviso — the area in which the change is made be limited to that for which 
the available supply of water is sufl&cient to afford real and substantial pro- 
tection. A change from dry to wet cultivation does not always involve an 
increase of protection. It Avould, for instance, be foolish from a protective 
point of -view, to substitute, over any considerable area, a rice crop that would 
be liable to fail in a year of even partial failure of the rains, for a crop of cotton 
or millet Avhich would only succumb in an occasional year of exceptional 
drought. , ' ' 

331. Limits of scope of operations. — ^Working, then, on tliis general principle, 
and deferring for the moment the question of supply, the most promising field for 
the extension of irrigation by Government works, may be said to comprise the rreq - 
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tracts of tihe Waingauga and Oliliattisgarli districts, of Seoni and Nagpur, tind of 
the Vindiiyan and plateau districts ; a naiTow strip at the foot of the Satpuras 
running through the districts of Jubbulpore, Narsinghpur, and Hoshangabad ; 
and the better drained and higher lying wheat lands which .are found chiefly 
in the .northern and western districts. Tlie light uplands of the Vindhyan and 
Satpura districts, the deep alluvial and friable soils of theNerhudda valley, and 
the true black cotton soils of the western districts, must be regarded as affording 
the least promisuig field of operations. In the valleys of the Satpura and 
Vindhyan ranges, there are, however, some comparatively level tracts of light 
soil suitable for rice, where facilities for irrigation might be afforded. 

332. Possible field for extension of garden produee.—ThQVQ is of course 
in all districts a possible field for the extension of garden crops. Vegetables and 
other produce grown for local consumption do not from their nature admit 
of any large extension ; but spices, fruits, and other products which are capable 
of export, might, we think, be cultivated more extensively. Thus in the .year 
1900, chillies, to the value of over 5 lahhs, were imported into the province ; 
and there is no reason apparent why they should not have been grown locally. 
The recent history of sugar-cane does not hold out much hope for the extension 
of that crop. The area has steadily fallen during the past eleven years from 
45,000 to 15,000 acres. Various causes have been assigned for this notable 
decrease, among which are the failure of the water-supply during the recent 
succession of dry years, and the extension of railways leading to the import 
of refined sugar from Bombay, and of cheap coarse sugar from Northern India, 
where the conditions for its production are more favourable. A distinct decrease 
appears to have sot in before the series of dry years had commenced ; but under 
the influence of recent legislation and of a more assured supply of water, the 
prospects of the crop may possibly revive. Cane up to the present has been 
almost^ wholly cultivated from wells. It is quite possible that, wherever 
perennial canal irrigation can be given, the area under cane will largely increase. 

333. Having thus roughly indicated the possible field for the general 
development of irrigation, wo have now to consider the som’ces from which 
supplies of water are likely to be available in sulGdcient volumes for State irri- 
gation works, and the general results of the investigations for utilizing those 
supplies, which were in progress at the time of our visit to the province. 

334. validation of rivers . — Of large rivers there are three which might be 
depended upon to afford a fair supply to tracts in need of irrigation — the 
Nerbudda, the Mahanadi, and the Waingauga. Neither systematic gauge 
readings of these rivers nor records of their discharges have been maintained; 
but all three are said to carry large volumes throughout the period for which 
rice would require water. Observations which were made at our request 
Showed a flow of 219 cusecs in the Nerbudda river on the 11th March 1902, 
although there hafl been no rain over the catchment since the preceding Septem- 
ber. A second observation made on the 21st October of the same year gave a 
discharge of 1,538 cusecs. Any useful canal taken out from this river would 
have to run roughly parallel to the line of railway, and close to the foot of the 
Satpura range so as to command the strip of light soil lying between the hills 

■ and the deep alluvial soil of the river valley. It would follow a very broken , 
alignment, crossed in many places by drainage from the hiUs. The local ofiffeers 
are not hopeful as to the possibility of utilizing this supply, and the question has 
not been-invesrif^ilTil,; but we think that at least a preliminary survey should 
be made, and rd officers;timate prepared of the probable cost of carrying a canal 
along the al^India whegested. In all probability the difficulties wiU be no 

g reater thmpor the exch have been successfully overcome in the case of the 
un canaJv soils, welJnited Provinces, though no doubt the works will be on 
a larger s^ . the absence of surveys we eannot form a definite opinion; 
but it g^( 2 ) \ine e quite possible that in spite of the difficulties connected with 
its ’^^.y be found to afford cheaper protection to the lighter 

-^^fhla vallev, than the alternative which has been proposed, of a 
s^fer small streams which issue from the Satpura hills. 
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335. The Mahanadi is reported to carry in a normal year from 500 to 1,000 
cnsecs throughout Octoher, and from 100 to 150 cusecs throughout the rahi 
season, hut in 1899 the supply in October was only one-third of the normal. 
The "Wainganga carries a large Tolume throughout the rains, and an ohseryation 
of its flow at a point in the Chanda district showed a discharge of 530 cusecs 
on the 6th Fehmary 1902. Many of the larger trihutaries of both rivers are 
said to carry ordinarily considerable volumes from, the commencement of the 
rains until the end of October ; but in 1S99 all save the largest had dried up 
completely by the end of November, and the supply during September and, 
October was not more than one-fourth of the normal. Here also, however, there 

• have been no detailed observations of the flow. Three projects are under 
preparation for small canals from tlie Mahanadi and its tributaries, to irrigate 
rice in the Cbhattisgarh districts ; but the attention of the ofiicers employed 
upon the investigations has hitherto been devoted mainly to, ]rrojects for tanks, 
which, in addition to being more suitable for inclusion in the famine pro- 
grammes, are no doubt the form of irrigation work upon which the rice 
districts must chiefly rely for their protection. 

336. The general conformation of the country may not lend itself to the 
construction of large canals, or to the conveyance of even small supplies to any 
considerable distance from the river bank ; still from experience elsewhere, and 
from the results attained on the few small channels which were constructed 
in the Raipur district during the recent famine, there is every reason to 
believe that small canals taking off from streams and rivers will afford a much 
'cheaper form of protection, for such areas as they can be made to command, 
than any other form of irrigation works. Mr. Rlenkinsop, Pamine and Settle- 
ment Officer in Raipur, has stated that many of the works constructed during the 
famine iirigated areas out of all proportion to the expenditure incurred. Three 
small works mentioned by him, costing only Rs. 10,000, have irrigated 1,300 
acres in a year. Moreover, from the few projects which have been laid before 
us for small canals from the Mahanadi, it would appear that the cost per acre 
protected •wiR be less than one-third that of works depending entirely upon 
storage. "We think therefore that works of this class should be the first to 
receive attention, storage works being provided for them hereafter when 

% found necessary. The valleys of the main rivers, and of aU their principal 
tributaries, should be systematically inspected by a specially qualified officer, 
who should note the tracts in which the available supply might be most 
profitably utilized ; select sites for connected storage works, where these are 
likely to be required ; have the necessary lines of levels taken ; and, generally, 
collect aR the information required for the rough or preHminary projects 
which he should then prepare. Where the conditions appear to be excep- 
tionaRy favoiuable, a detailed project might be prepared at once and suV 
mitted for sanction. 

337. Observations of discharges and rainfall . — Before any work is put 
in hand, it would no doubt be advantageous to have observations made for some 
years, of tbe flow in the river, more especiaRy of the ' minimum discharges, 
during the cultivating seasons, and to have gauge readings recorded daRy 
throughout the period of flow. Measures should now be taken to have these 
observations recorded ; but we do not consider it necessary to postpone con- 
struction untR tbe records for a number of years are available. The records of 

* dry years would be most valuable, but it may be many years before another 
veiy dry year is experienced. Ror the present the designers of the works must 
be content with such observations as are available, and with tbe data afforded 
by tbe records of rainfaR, special regard being paid to those of dry years. 
Observations should also be made of the flow at the sites of aR exis^g and 
proposed large storage works, and of the rainfaR over the catchments ; and 
for these it wiR be necessary ' to increase considerably the present number 
of stations for recording rainfaR, at least in those districts in which any extensive 
construction of tanks is contemplated. 

338. Existing ianJcs . — The area which it wiR be possible to protect by the' 
toect utiRzation of the river suppRes, wiR at best comprise only a smaR 
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■ proportion of the total area for ‘ Avliich 'protection, is required ; and- for the 
‘extensive .’areas that cannot he commanded in this way, reliance will ;have to 
.he placed on a system of storage tanks. Ldying aside for . the present aU 
questions of the subsequent demand for water and of the probable 'iinanoial 
results, the conditions, especially in ‘ the rice districts, are pxccptioilaUy 
.favourable for the construction of these works. The general configuration of 
.the surface lends itself to the storage of water ; and the rainfall is, as ‘wo 
have ‘shown, usually abundant,, and but little liable I o sovero fluctuation in 
.total annual amount. In the Wainganga districts, whore ddiper cent, of the rice 
.area is irrigated, these advantages . havo already Irnen largely utilized. In 
Chhattisgarh the work of storage has; not piuoceded so far, but, as akeady stated, 
:9 per cent, of the rice area depends on tank irrigation, direct or by percolation. 
.The tanks, being private works, will bo referred to in detail later on, but as 
their , existence will have, in many cases, an important influence on the derign 
■and working of any Government tanks that may' hereafter be constructed, 
it is necessary to make a brief reference to them here. They are generally 
small tanks irrigating on an average, according to the statistics supplied to 
us, 10 to 16 acres each. But this average lias been obtained by including a large 
number of mere ponds; and the embanked tanks arc, as a rule, much larger than 
this average would seem to imply, many of them protecting some hundreds of 
acres each. Their function is to store the rainfall and. protect the rice crop from 
failure when the rain ceases prematurely, or when its fall is badly distributed. 
But, being small and shallow, they arc liable to fail in very dry years ; and, even 
in years when the rains fail only partially, many fields Avhich are returned 
as irrigated receive a very insufficient supply of water. Nevertheless, these 
tanks were of great protective value during the famifre of 1896-97, when the 
early rains were copious but the later rains failed. The use of wells, to 
supplement the tanks’ supply is rmknown, except in the Sambalpur district 
where they are used to a very, small extent. , . 

339. Necessity for large storage works. — Bor the full protection of the 
rice districts it will be necessary not only to provide tanks in greater numbersj 
but also to ensure them a supply of water in the driest year. To arrive at 
anything approaching, this latter condition, much larger tanks than those hitlierfC 
made will be required, and in nearly all cases it wiU be necessary for the 
State to undertake .their construction. The only large tank’s at present in 
existence were made many years ago by the farmers of the land revenue, who 
had a free hand and were not hampered by -the rights of their nei^bours or 
tenants. , . . ; 

- .,.340. Provision against a year of drongM.—'Erea. the largest tank unless 

river-fed will, however, be dependent on the local rainfall; and in.. most parts 
of India all purely rain-fed tanks, however large, are liable to failure.in a .dry- 
year. But in this respect the conditions in the Central Provinces are excep- 
tionally favourable, more so. perhaps than in any other tract’ outside the limited 
areas of really assured rainfall. The rainfall is usually abundant, and in most 
years only one or two waterings are required for the autumn crop ; there , is 
no winter crop of rice; and the moisture remaining in the soil after the 
autumn rice has been harvested is sufficient, to bring to maturity the second 
crop of ralji, which is usually sown only on low-lyihg lands. Moreover, it, 
has to be remembered that famine in the Central Provinces may .result not; 
merely from very short rains, as in 1899-1900, but from an abundant, or eveu. 
excessive, rainfall which ceases prematurely, as .in 1896-97. In such a year- 
as this all tanks will ’be full to repletion, and will be of the Utmost value: 
in saving the cultivation supplied from them. Such droughts as 1899-1900 are: 
not likely to occur more than once or twice in the . century. Nevertheless im 
the projects which have been prepared for uew storage works, the. object of- 
affqrding protection throughout a period of drought as prolonged and severey 
as any on record, has been ' steadily kept in view. Whether that object is; 
likely to be fully attained is a question which, as the., conditions are 'peerffiar,; 
can only be settled satisfactorily by actual trial. The estimates of the Engi- 
neers as; to the area that each work will protect .have; however; beeq frqmed 
with caution^ after a. careful examination of the:,recprds^pk rainfall .for; the pa^j 
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33 years ; and M-n see no reason to think that they will prove unduly sanguine. 
Tlic ianks, we may nolo, aro designed generally (o hold 25 per cent, more 
than (he estimated vun-otV in a year of average ininfaU. This probably allows 
as large a margin as can reasonably ho adorded. 

3'11. In the detailed projects which have been laid before us the area 
proposed to ho irrigated in an ordinary year is generally but little in excess of 
tbatr for which, according to the calculations, water would bo available in a 
year of drought. This ai*rangcment has been the subject of a good deal of 
discussion. The objection has been raised (bat it will not admit of the water 
being used to the best advantage in years of sullicicnt but badly distributed 
rainfall, .such as occur so froquontiy in the Control Provinces. This is no 
doubt tbo case ; but, on the other hand, it is contended that no one can foretell 
at any moment how tin! rest, of a season will turn out, and that it is necessary 
to limit the area watered at any time to that which could be matured by the 
volume of water available in (be tank in the event of a subsequent failure of the 
rains. It will undoubtedly be nccossan- .sooner or later to fix some limit to the 
area entitled to water from any work; and we bavo no objection to urge to 
tbo provisional limits on winch the estimates aro based. Put we think that they 
slundd be regarded as provisional only, and be subject to modification here- 
after as experience is gained of the real irrigating capacity of the works, and of 
the hest methods of management. 

312. Projects for storage icorls, their cost cud scojyc. — At tho time of oiw 
visit, nearly 200 projects were in various stages of proparation, for storage 
works in tbo rieo-growing districts; tho capacities of (be works varying in 
si'/.o from a small tank to hold under 10 million cubic feet and irrigate 70 acres, 
to the largo Ilamtck reservoir designed to contain million cubic feet and 
]irotcct over 50,000 acres. Their average capacity is about 300 million cubic 
feet. I'or 12 of tin; projects the jdans and estimates bad been worked out in full 
detail, while the remainder bad been investigated in sufiicicnt detail to give 
an approximate idea of their protective capacity and cost. Many of these 
projects arc in their jircsent form too expensive in relation to tbo area to bo 
protected, to justify their construction as onlinary works; but in the event 
of a famine they would ])rovide an excellent programme of works for the 
employment of relief labour. Taking all the projects which have been brought 
forward, as a whole, it is estimated (hat they would protect 150,000 acres of 
rice at a cost of about 3 crores of ru])ccs, or at (he rate of about Its. G7 per 
acre. This exceptionally low r.ato for storage works is only rendered at all 
possible by unusually favourable conditions of rainfall, and by tho small 
number of waterings likely to bo required. At ])rcsen(, out of 5,000,000 acres 
under rice, about .550,000 acres aro returned as irrigated in onlinary years, and 
about half that area in yearn of severe drought. 'I ho construction of the 
])ro]K)sed works would increase (ho area irrigated in an ordinary year to 1,000,000 
acres, or to 2l) per cent, of tho whole rice area ; and, if tho calculations are 
correct on which the areas that can be fully protected aro based, tho area 
irrig.atod in a year of drought would he increased to G85,000 acres, of which 
400,000 acres would be irrigated by tho new works. 

343. Further scope for projects. — This progi'antmo is far from being ex- 
haustive. Many tnaots have not yet been examined, and it is said that in all 
• the rice-growing districts there is a Large field for the extension of tank irriga- 
tion outside the scope of tho projcct.s wliich have so far been examined. There 
aro no dcubt some places where storage works would involve the permanent 
submergence of largo areas of valuable low-lying lands which seldom fail to 
produce a crop. From a protective ]ioint of view tho benefit to bo derived from 
the work in .such eases may sometimes fail to counter-balance tho damage done. 
But, speaking generally, *thc only limit to the percentage of rice cidtivation that 
can be protected in a year of drought would appear to be that imposed by 
considerations of cost. 

34'J'. TFatcr-ratc Ulccly to he realised. — ^Tho works themselves, compared 
with similar works in other piwdncos, will not bo costly to construct, but they 
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can scarcely be given to tlie province as a free gift, and their maintenance Trill 
entail a large anmial expenditure. There is no doubt as to the utility of the 
■works, nor as to their comparative cheapness of construction, even though it may 
not be found possible in practice to work to such a low rate per acre as the esti- 
mates indicate. The only question is, will’ the people be . willing to pay a fair 
amount for the use of the water, so that its provision may not throw an unreason- 
able burden on the shoulders of the general tax-payer of the country ? On this 
question we have heard various opinions ; but the evidence of Mr. Sly, and of other 
competent -witnesses, points to the conclusion that the people may be w illin g, 
eventually, to pay for effective protection an annual rate averaging Rs. 2 per 
acre on the whole area protected. This is the rate upon which the estimates of 
the financial returns of the projects have been based, although it is admitted that 
such a rate cannot he realized for some years to come, except perhaps in the 
Wainganga districts where the value of irrigation is already fully appreciated. 

34)5. "Water rates similar to the occupiers’ or owners’ rates which are leviable 
under the Northern India Canal and Drainage Act (VIII of 1873) would not be 
suitable, except as a purely provisional arrangement, for the works which we 
now propose, as these rates can be levied only on the areas actually irrigated. 
On these works, however, it may be anticipated that the cultivators will in 
favourable years abstain from taking water at all. In the case of a number of 
existing private tanks there are many seasons in which water is not drawn off, 
but is carefully husbanded for use in the next season or period of severe drought. 
The practice is one to be encouraged ; but it is incompatible with a permanent 
system of water rates which would only be paid in years of active demand. The 
most suitable form of irrigation revenue would be afforded by an enhancement 
of the land revenue assessment over the whole area protected by the works, 
irrespective of the area actually irrigated in particular seasons. This enhance- 
ment would follow, or be based on, the increase in rents of the protected lands, 
which may be expected as a result of the construction of the works. Such en- 
hancement, however, can only be made at settlement, and after some experience 
has been gained of the value of the water advantages afforded by the works and 
their effect in raising rents. In the meanwhile some revenue may be realized 
by imposing an occupiers’ or an owners’ rate under the North em India Can'al 
and Drainage Act, which applies to the Central Provinces ; although such a rate 
can only be charged for any particular crop on the lands actually taking water. 
In the Wainganga districts a reasonably high rate might probably be charged as 
soon as water has been made available. But elsewhere the people will certainly 
require some education in the value of irrigation before they can be induced to 
pay even a low water rate ; and we think that it will be advisable in such cases to 
give the water free of charge for two or three years, subsequently levying a 
small occupier’s rate on the area actually irrigated. Eventually, when the irri- 
gating capacity of the work and the value of the protection afforded have been 
tested by experience, it may be advisable to allow the land-owners to compound 
for this rate by an annual payment, to be made for a convenient number of 
years or until the next settlement ; but it is doubtful if the full value of the 
water -will ever be realized until the first or second revision of settlement follow- 
ing the completion of works. "Water rates would of course always be charged 
when water is supplied to lands outside the protected area. A scale of charges 
may also be required for filling private tanks. 

346. Supply to existing private tanJcs . — In certain cases it may be possible, • 
in years of scanty rainfall, to supply private tanks with water from Government 
Works, if the owners agree to pay a suitable annual contribution. In fact, in 
some cases, where a considerable portion of the area commanded is already 
irrigated from small private tanks, this must be the chief function of any Gov- 
ernment work ; and whenever the Government tank prevents water reaching 
tanks lower down in the catchment area, the supply to such tanks may have to 
be given gratis. 

347. JBxpe^wental worJcs recommended . — ^It is necessary to insist on the fact 
that, although a considerable extension of tank irrigation is practicable in many 
parts of the Central Pro-dnces at a comparatively moderate cost, the great 
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a SGi’ies of wet years, anti wo understand that the liigh rates charged for water 
have discouraged its use for irrigation. The tank is situated in a tract of Avhich 
the soil resembles that of the Nerbudda Valley, so that it is jrerhaps not very 
favom-ably situated for experimental purposes. But wo learn that since our yisit 
to the province the tanlc has been taken over and repaired by Government, that 
120 acres are being irrigated, and tkat tbo people arc paying water rates of 
Rs. 4 for wheat lands and Rs. G for sngar'Cauc, in addition to the rent which they 
pay to the landlord. 

360. The Bamtelc ^rojecl. — Of the schemes which have been laid before 
us, the most important is that for the utilization of the water of the Bench and 
Kanhan rivom and the construction of a large reservoir on the Bench river, 
opposite the town of Rumtek. In paragraph 328 wo have already referred to 
the various projects which wore prepared many ycam ago in connection with 
this scheme ; and we have shown how the first ambitious proposals gradually 
dwindled down to the small Ramtek project. Enthusiasts for irrigation have 
sometimes referred in sanguine terms to the great potentialities of these aban- 
doned schemes ; but the distrust uith wliich they have been regarded in the past 
appears to be still entertained by those who arc most competent to give an 
opinion. We have been struck by the fact that tlic local authorities, keen as they 
are, after the experience of the last few years, on the extension of inigation in 
other tracts, arc doubtful as to the ad-sisability of canying out the Ramtek 
project, which in its present form is estimated to cost not more than about 12 
lakhs, and to protect some 32,000 acres, one-half of wliich is under rice culti- 
vation. They admit that in addition to the rice laud there is a considerable area 
under garden cultivation, that much of the black soil which is commanded is 
probably more suited for rice than for wheat, and that some of the tillages did 
suffer a good deal dm'ing the famine. But they think that it is of far greater 
importance, as a matter of protection against famine, to construct storage works 
within the rice-growing districts, than to extend irrigation to a tract which, as a 
whole, was not severely distressed in the late famine, while doubts are still enter- 
tained as to whether water will be taken outside the rice area. We do not 
desire to recommend the construction of this w'ork in preference to others, which, 
in the opinion of the revenue and local authorities, are more mgently needed 
for purposes of protection, but wc hope nevertheless that it may be possible to 
take it up at no distant date. In spite of the doubts as to the suitability of the 
black cotton soil for irrigation, the project appears to us to involve less financial 
risk, in proportion to its cost, than any other that has been laid before us ; and it 
would, if carried out, afford important and inobably conclusive evidence as to the 
value of irrigation in certain varieties of black soil. It may be added that, if its 
execution should be justified either as a productive or protective work, it may 
be possible to proceed with some confidence with the larger and more import^t 
Bench scheme, of which the Ramtek project is but a part, but w’hich it is im- 
possible to recommend mitil experience has been gamed, on a smaller but conclu- 
sive scale, as to the value of irrigation in this portion of the JSJagpur plain. 

361. Completion of the projects. — The question whether the projects should 
be actuahy carried out as ordinary public works or reserved for famine labom.’, 
can only be determined with reference to the results of the experimental works 
which we have recommended. But there can be no doubt as to the advisability 
of completing the investigations now in hand, to the extent necessary to provide 
a suitable programme of relief works for each district ; and for this purpose it 
will be necessary to retain for some time the special establishment employed on 
the preparation of projects. 

{iv), — Private irrigation toorics. 

352. Types of worhs. — The private works upon which, as we have showm, 
the Central Brovinces are now entirely dependent for irrigation, consist of 
tanks, river channels, wells, and field embankments. 

Tanks. 

353. Nmiher and description of te«7(;s.— The annual statistics do not show 
the total number of tanks in a district ; but only the actual number used for 
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irrigation in each year. Taking the maxinintn number returned for each dis- 
triet dining the past eleven years as representing approximately tbe total 
number of tanlvs in the district, there arc in all about 47,600 tanks in tbe 
Jlritisb (listricls of tbe proinnce. Of these, 28,600 are to be found in tbe 
■Wainganga districts, including portions of Sconi and Kagpur, and 18,600 in 
Cbbattisgarb. The remaining 500 lie for the most part in Damoh and Sangor. 
Of the Wainganga tanks over oue-balf arc in the smglc district of Bbanclara ; and 
of those in Cbbattisgarb, one-balf arc in Sambalpur. Even in a favourable year 
the tanks of the Wainganga tract irrigate on an average under 20 acres each, 
and those of Cbbattisgarb only about 10 acres. Thus they arc generally very 
small in size, ami, as they arc in nearly all cases, dependent on tbe surface 
(Iniinagc from their catobments, tbeir supplies fail in years of scanty rainfall. 
In a favourable year they irrigate upivards of 050,000 acres; but in 
1899 all failed except some of tbe largest, and tbe area fell to 176,000 acres 
of ivbicb a large proportion received only a very insufficient supply. Generally 
tbe arrangements for disposing of flood ivatcrs are deficient, and tbe banks are 
often too Aveak to stand a bigb Qood. Tims, in 1896-97, heavy rain in the 
earlier part of the year brcacbcd many of tbe tanks, and the result vras a great 
loss of water wbiob Avouldbavc been ini'nluablc Avbcntbc later rains failed. 

364. In tbe Wainganga districts some of the larger tanks are proAuded 
Avitb masonry sluices for regulating tbe distribution of the Avater, but more 
frequently tbe Avatcr is let into tbe field by cutting the bank in one or more 
places. In Cbbattisgarb, Avbero tbe tanks appear to have been made primarily 
forylomestic purposes, only a feiv baA'c masonry sluices, and tbe bank is seldom 
cut before September. In years of good rainfall, and even of ordinary rainfall 
if tbe tank is in black soil, it is not cut at all ; and in all years the rice crop is 
said to derive its chief benefit from the Avatcr Avbicb percolates tlnougb tbe 
porous embankment. In tbe case of some of the larger tanks as much as 400 
or 600 acres arc benefited in tliis way. 

365, Bepairs aud improtcmcut of tanks . — Tbcoretically the oAvner of tbe 
tank is bound to keep it in a .state of repair. As a nilc bo does so if be himself 
cult mates land under the tank, is on good terms Avitb bis tenants, and has the 
necessary means. But many of the tanks arc in a bad state, particularly where 
tbe OAATicr is not a m.an of means, or is a non-resident possessing a number of 
other villages. In the latter case he aaIU often prevent bis tenants from 
carrying out the repairs, lest by doing so they might acquire some right in the 
tank. Tlio clause in the A'iUago record of rights Avbicb requires the owner to 
keep the tank in a state of repair, is seldom if over enforced. Tliis is, no doubt, 
mainly due to the fact that, until recently, tbe defective condition of tbe tanks 
has not led to much inconvenience. Now, Avben the necessity for some action 
in the matter is felt and recognized, but little can be done; for, owing to neglect 
in tbe jiast, many of the taiffis Avould cost much more to repair than the owners 
can afford, and more than could be recovered by any fines Avhicb, under existing 
rules, may be rccoA'crablc on account of past neglect. Wc Averc informed that 
such fines if recovered could not, under the rules as they stand, be applied to the 
repair of the tanks. To fine the owners for tbeir neglect, m such circumstances, 
would only liavc the effect of rendering them still less able to incur the 
necessary outlay. 

356. Again, if the most is to bo made of the tanks, and if they are to be 
made of any real protective value, many of them aaIII require more than ordi- 
nary repairs. They must bo improved and provided Aiutb proper outlets and 
escapes. Eor this the present rules make no proA'ision ; and even if they did, the 
OAvner Avould often not bo equal to tbe task, or could not afford it. If in the 
future any substantial progress is to be made in improving the tanks, we have 
no doubt that Government A\ill have to render assistance, and to contribute 
liberally in many cases towards the works which are noAv required. Ai'guments 
arc scarcely needed to justify tbeir doing so. The State derives revenue from the 
lands protected by the tanks and, in oiu’ opinion, lies under something like a moral 
obligation to contribute something toward their repair. Tbe contribution might 
take tbe shape of a grant-in-aid or of a loan on liberal terms. In cases of 
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improToment GoA-’ernmont will ovontually rccoivo at least half of any increase 
in the rental of tlie land, and might not unreasonably assist in the improvement 
of the tanks by contributing half tbo total cost. In such cases the improvement 
would, of course, not bo exempt from enbancement. If the OAvner Arisbed to 
bear the whole cost of the impiwemcnt, so as to secure exemption for tbo in- 
creased area of irrigation, Government might allow him free of charge, in con- 
sideration of the extra protection afl'ordcd, such professional aid as might be 
required. Once a tank has l)cen placed in cUiciont repair by means of Gov- 
ernment aid, the obbgation of the landlord for future repairs should be strictly 
enforced. 

367. This loads us to tbo question of tbo agency by Avbicb the tanbs arc 
to be inspected and improved. It is needless to say that for any inspection to 
be efficient it must bo systematic ; and that something more is required than 
the occasional and haphazard Ausit of a I’ovenuo officer. Tbo inspecting officer 
must be able to tale up the tanks in regular rotation; and be must baA'c such 
qualifications as Avill enable him to state clearly AA'bat Avorks are required 
when a tank is found in disrepair, and to estimate roughly tbo amoimt of 
expenditure involved. A small staff of Inspectors should, Are tliink, bo employed 
specially for tbo inspection of tanks. They need not be very highly trained or 
highly paid. An Upper Subordinate of the Public Works Dcpaifment should 
possess all the qualifications required for the work. Whether he should AAmrk 
directly under the Deputy Commissioner of the district, or bo attached to the 
Public Works Department, is a detail Avhich may be left to the local authorities 
to decide ; but no douljt, in all important cases, the Collector will require adAuce 
either from the District or Dmsional Engineer, or from a special Lrigation Officer. 
Eor the improvement of the tanlcs, higher professional slcill AviU bo required 
to prepare the designs and to exercise general supervision over the works. 
This AviU liaA’-e to be supplied by the Public Worlcs Department; and for the 
present at least, the work should be carried out imder the general direction of 
the Engineer employed on the preparation of proiects for Government tanks. 
No tirae should bo lost in completing the necessary surveys so as to have them 
ready in advance, and alloAV of the Avorks being taken up in rotation, with 
the help of tahavi or grants-in-aid, in ordinary seasons or in times of famine. 

358. The general insufficiency of the protection afforded by these small 
private tanks in a dry year, may bo considered a ground for objecting to the 
expenditure of State funds in connection Avith their repair or improvement. 
No doubt most of them Avill still be liable, although in a less degree, to fail in 
a year of severe drought like that of 1899, but their protective value in a 
year like 1896, which is of more frequent occurrence, will be very greatly 
enhanced. And where, as we trust will often bo the case, their supplies can be 
supplemented from storage in large Government tanlvs, there avaU no longer 
be the same likelihood of failure in a dry year. In such cases it is essential 
that the tanks should first be put into good repair, and be proAuded Avith proper 
arrangements for controlling and distributing the water. But, iiTespective 
of any extra supply that the small tanks may obtain from Government works, 
we think that money spent on them by the State, in the way we propose, is 
likely to yield in the aggregate as good, if not better, protective results than 
an equal sum spent on the construction of neAV works; We cannot but^ regard 
Anth apprehension the consequences of the continued neglect and deterioration 
of these useful works, and the fact that the incentives, which in former times 
induced proprietors to construct, improve, and maintain them, appear now to be 
almost inoperative. 

369. State acqimitlon of private tanlcs . — It has been suggested that, when 
the owner of a tank under obligation to repair it refuses to do so, even Avith the 
help of a loan or grant-in-aid for the purpose. Government should be em- 
powered by a legislative enactment to take over the man^ement of the work 
for a time, and to receive fiducially the rentals of the proprietor from irrigated 
lands, from which the cost of repairs and’ maintenance could be met ; and also that 
the same power could be usefully exercised in cases where the water is used 
wasfrefrdly or. distributed unfairly, as for instance, when the owner refuses in time 
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of drouglit to give water to those who are entitled to it. Our evidence leads us 
to believe that the hands of Deputy Commissioners urgently require strengthen- 
iug in these matters, and that the necessary powers should he given them by 
legislation. The mere existence and occasional exercise of such powers will 
probably bo sufficient to induce the owners to take action when called on. We 
should hesitate to recommend the extreme measme suggested to us, of actually 
acquiring the tank and rentals dependent on it, until the less drastic measure of 
merely taking over the management for a time has been tried and failed. The 
proposed measure would, of coui'se, not be applied to any tants which are 
declared in the record-of-rights to he the private property of the malguzar, and 
for the irrigation of his private lands only. 

360. Scope /or exim^ion of private tan Jcs. — There appear to be many 
obstacles in the way of any considerable extension of private tanks, some of 
which, we fear, no action on the part of Government is likely to remove. Dew 
of the landowners seem to have the necessary enterprise, even if after such a 
succession of had years they have the necessary means, to undertake the con- 
struction of a tank. They may desire that Government should make tanks for 
them ; hut they show no desire to make them out of their own resources, or to 
take loans on easy terms for the purpose. It is disappointing to note that the 
grant of a fixed tenure appears to have given no incentive to improvements. On 
the contrary, it has removed the incentive which existed under the old 
Maratha rule, when improvements appear to have been made more frequently 
than is now the case, in the hope that a renewal of the lease might be obtained 
on the strength of them. Secm'ity of possession has, in fact, led to an indiffer- 
ence which has been intensified by the easy terms on which the lands are held. 
A landowner, or even a tenant, might still be willing to make a tank if he had a 
sufficiently large area of his own land in one block, and within command of a 
tank. But such oases are rare, especially in Chhattisgarh, where, owing to the 
lalcha Mata system already alluded to, the holdings consist of fields of almost infi- 
nitesimal size, situated in different parts of the village. Hitherto the landowners 
have certainly shown but little desire to construct tanks for the irrigation 
of lands held by their tenants, although it is thought by some that, under the 
influence of recent experience, the tendency to make such improvements is 
increasing. When a private person does wish to construct a tank in an ap- 
proved site, wo think that Government might render him such assistance as we 
have recommended in the case of taukimprovements, andthatonthe completion 
of the tank an immediate remission should be made of the revenue of the lands it 
submerges. 

361. Special concession for the construction of large tanks. — As an addi- 
tional inducement, Mr. Sly, Commissioner of Land Settlements, has proposed 
that, in the case of any large work, an immediate remission should be made of 
one-eighth of the assessment on the land benefited. This remission should be 
given for a fixed term of years, the length of which would vary with the 
amount of the capital expended. During this period no enhancement should be 
made on the existing assessment. At the end of the period one-eighth of the 
revenue then assessable on tbe land should be given as a perpetual exemption. 
Mr. Low, Deputy Commissioner of Hoshangabad, proposes that the concession 
should take the form of a revenue-free grant of a proportion of the area 
improved ; the grant to be either perpetual or for a certain number of lives. 
The local authorities are the best fudges of the form which the grant should 
take, but wo think that some concession of the kind is desirable ; and it would, 
we understand, be in keeping with an ancient custom of the province. The 
cost to the State would be comparatively small, while the concession would have 
a sentimental value in the eyes of the grantee and of his' family, and would raise 
him in tbe estimation of his neighbom’s. It should continue only so long as the 
tank was kept in repair ; and should not be transferable, but be personal to the 
grantee and his heirs. 

362. Acq^iisition of land.— In order to remove one serious obstacle to the 
construction of private tanks, powers should be given, with such safeguards as 
may be necessary, for the' acquisition, on behalf of the person constructing the 
tank, of way-leaves, or a right of occupying land required for a private tank 
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or for its distributary channels. This power might be conyeniently given by 
an addition to the Land Acquisition Act, or to the Northern India Ganal and 
Drainage Act. In some cases it may be advisable that the land should he 
acquired outright. But for such works as these it will generally be preferable 
to acquire only a right of occupation for the purpose of the work, subject to 
the payment of compensation ; the owner of the land retaining the title, and 
the right.to revenue in the event of the land being no longer required for the 
purpose of the work. Such an arrangement will usually be less costly, and, at 
the same time, far less unpopular than expropriation. 

363. Local utilization of the famine cess. — Before leaving the subject of 
tanks, we may refer briefly to a proposal which Mr. Craddock has brought for- 
ward with the object of providing the funds required for their improvement, and 
for assisting in the general development of the private irrigation works of the 
province. At present an additional famine cess of 2 per cent, is charged on 
the land revenue by which about If lakhs are realized annually. Mr, Craddock 
proposes that this cess should be ear-marked for the improvement and develop- 
ment of private protective works, on the general grounds that it will ensure 
the allotment of a definite annual sum for this purpose, and, at the same 
time, fulfil the avowed object for which the cess was imposed ; while the allot- 
ment of this local cess for a local object would render it more popular than it 
is at present. We realize the objection which may be m’ged, on general grounds, 
to ear-marking any portion of the public revenues for a particular purpose ; 
and, provided that adequate funds are made available for the development and 
improvement of private irrigation works, we do not deem it necessary to express 
an opinion as to the form in which the requisite assignment should be made. 

Biveb, Channels. 

364). Present restricted use and possibilities of extension, — Channels for 
the conveyance of water from rivers or streams appear to be used to a fairly 
considerable extent in some districts ; hut, considering the facilities which exist 
in many parts of the province for the construction of small river-fed channels 
for direct iirigation, the area irrigated in this way is remarkably small. Accord- 
ing to the annual returns of the areas irrigated from different som’ces, such 
channels would appear to be confined to the district of Eaipur; but we gather 
that they are also to be found in smaller number in Bilaspur, Nimar, Damoh, 
and other districts. Even in Baipur, where they seem to be more popular than 
elsewhere, and where in 1896-97 they accounted for nearly 9,000 acres of irriga- 
tion, they are apparently used very spasmodically. Many old channels are now 
not used at all, owing, it is said, to the apathy of the cultivators and the 
weakening of corporate feeling in the vfllage community. The granting of faci- 
lities for the acquisition of land, personal encouragement on Sb.e part of the 
revenue ofldcers, the professional assistance of the Public Works Department, 
and the concessions recommended in the matter of loans and exemptions (Chapters 
V and VI) should lead to a considerable extension of this useful class of work. 

Wells. 

365. Number of toells and ureas irrigated. — There is singularly little well 
irrin^ation in the Central Provinces. In 1900-01, within the eighteen British 
districts, there were in actual use only 56,861 irrigation wells, and they irrigated 
an area of only 74;, 851 acres, or less than 1^ acres per well. Sixty per cent, 
of the well-irrigated area lies in the five districts of Nimar, Nagpur, Chhind- 
wara, Betul, and Saugor. Pioughly, rather more than one-half of the area 
consists of wheat and other field crops, and the balance of sugar-cane and garden 
crops. Eighty per cent, of the wells are small temporary weUs, many of which 
are mere holes in the beds of streams. In the last eleven years the number of 
durable weUs is said to have increased from 7,688 to 14i,004;, or to have been 
nearly doubled. But it is doubtful how much satisfaction can be derived from 
this fact; for during the same period there has ocomTed a decided decrease^ in 
the total area irrigated from weUs of all kinds, in contrast with the neighbouring 
provinces of Bombay and the United Provinces, where the area has been 
increasing. The districts of Saugor, Nimar, Balaghat, and Betul account for 
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nearly half the increase.^ The area imgated per durable well is not easy to 
estimate. In Nimar it is put at 6 acres. In Saugor at 4 acres. The statistics 
give no help, as there are no separate figures of area for durable and temporary 
wells. Probably as in Bombay the area irrigable by a single mot does not 
exceed 3 acres on the average. 

366. Depth of subsoil loater . — There is no rehable information as to the 
depth of the subsoil water in different parts of the province, but in tracts where 
wcUs are in use the average depth appears to be under 30 feet ; while over 
limited areas in the district of Nagpur and elsewhere, water is found at a depth 
of 10 or 12 feet. During the dry year of 1899-1900, the supply failed in many • 
of thew'cllsin the districts of Nimar, Betul, and Paipur; elsewhere the areas- 
irrigated per well in that year appear to have been fairly normal. 

367. Dxteusion ofmells . — The exact reasons why weU-irrigation has been so 
little resorted to in the past are not easy to determine. But the most probable are 
the abimdance of the rainfall in ordinary years ; the former backward state of the 
country; the sparsity of the population ; and, at least as regards the eastern dis- 
tricts, which in some respects resemble Bengal, the unsuitability of well cultivation 
for rice, which is their principal crop. There can be no doubt, however, that, at 
any rate in the western districts, there is some scope for the extension of weU-irri- 
gatiou. Dp to the present time tiie peoide have been left very much to themselves 
in this matter. Until the famine year, when 11 J lakhs were given out, much of 
it for irrigational purposes, the grants of talcavi for land improvements of aU 
kinds were very small. We cannot affirm that, were loans freely offered to 
assist in constructing wells, landowners would readily take advantage of them ; 
but the extension of well-irrigation in these Provinces is, we consider, of 
such importance that it should receive aU the encouragement which can be 
afforded by liberal grants of takavi, and, where good cause is shown, even 
by grants-in-aid or similar concessions. We agree with Mr. Craddock in 
tlnnking that if tbe matter be takc-n up energetically and prudently by 
the District Officers, on whose initiative the successful working of takavi every- 
where depends, there is a considerable field for the extension of land improve- 
ment loans; and that in the near future not less than four or five lakhs per 
annum might be distributed with advantage, instead of the meagre sum of 
Bs. 30,000, which is all that has been spent in ordinary years up to the 
present. It is essential, too, that the annual allotments should be continuous and 
assured for a number of years. If this policy, and the measures recommended in 
our general Chapters (V and VI) on private irrigation works and takavi, are put 
into vigorous execution, only then, and not before, would we recognize that there 
must be difficulties connected with well cultivation which no liberality on the 
part of Goveniment can overcome. In no cu’cumstances, we fear, can irri- 
gation from wells in the Central Provinces be so widely extended as to afford any 
efficient protection against famine. At the best, it will in aU probability still 
be confined almost enthrely to wheat, sugar-cane, and garden crops ; and in some 
of the most suitable wheat tracts water is only found at an impracticable depth. 

368. In the rice tracts especially, there seems to be but little hope of any 
considerable increase. Masomy wells for the irri^tion of sugar-cane appear to bo 
on the increase in Sambalpur ; but in the rice districts generally, weUs would as 
a rule only be required to supplement other forms of irrigation. But such 
supplemental wells are, so far as we have seen, confined almost entirely to tracts 
in which winter rice can be grown. In the rice tracts of Madras and Hyder- 
abad weUs under tanks are used extensively, but chiefly for the irrigation of the 
winter rice crop ; though they are sometimes called upon to supplement the 
supply of the autumn crop* when the rain or tank fails. In the Central 
Provinces wheat and other rahi crops take the place of the winter rice crop of more 
southern parts, and these but seldom require iriigation. Although supplemental 
wells wordd be invaluable in a dry year, we fear that the cultivator — 
certainly the cultivator of Chhattisgarh — is but little likely to go to the 
expense* of providing a masomy well, and the appliances necessary for weU- 
irrigation to which he would only have to resort in an occasional year. Even 
temporary wells, which it should often be possible to construct in a few days in 

Patit II _ n 



146 


tlie vicinity of a tank, appeal’ to liaye been dug in very small numbers to save 
tbe rice crop during the recent famine. But there are no doubt many tracts, 
•where there is at present no well-irrigation, and in which masonry wells 
would be made if their advantages were better known ; and even in Ghhattisgarh 
it may be possible to do something towards developing the construction of 
supplemental ivells tmder tanks where the subsoil does not admit of the con* 
struction of temporary wells. In all such tracts we think that Government 
might assist in introducing the use of wells, by giving very liberal grants- 
in-aid to the first cultivators who are willing to construct them, and even, in 
some special cases, by bearing the whole cost of construction. ’ ' 

369. Por the increase of irrigation from temporary wells what is required is 
energetic encouragement in years of drought and short rainfall. In such years 
District Officers should have liberal grants placed at their disposal early in the 
o'ahi season ; they should tour among the people and distribute the money on the 
spot to persons of respectability and sufficient resource to pay back the t rifling 
sum advanced ; and in order that there may be no delay, the -tracts in which such 
advances are likely to be useful should be mapped out beforehand, and clear 
instructions issued regarding the measures to be adopted. 

PlELD EmBAKKMENTS. 

370. Cost, mlue, and area enibanhed. — Field embankments are not usually 
classed as irrigation works, nor are the areas protected by them included in the 
annual returns of areas irrigated. But, practically, they are next to tanks 
the most important form of irrigation worlcs in the Central Provinces ; and 
they ceHainly afford substantial protection to one description of wheat lands, 
in a cheaper form than would seem to ' be possible by any of the recognized 
classes of irrigation works. 

371. At a rough estimate there are about 600,000 acres of embanked fields 
in the ' province, of which about two-thirds are in the district of Jubbulpore, and 
the remainder chiefly in Narsinghpur and Damoh. Rice fields, wffiich are 
generally surrounded by small ridges, a foot or a foot-and-a-half high, are not 
included in this area. The regular embankments, three feet or more in height, 
are confined almost entirely to the wheat lands ; their chief function being to 
hold up water on the field, and thereby ensure a. sufficient suj)ply of moisture in 
the soil for the germination and sustenance of the rahi crop. But, in addition, 
the soil is fertilized by deposits of silt, and, provided the water is held up to a 
sufficient depth, leans grass and weeds are eradicated ; while the thorough' 
saturation of the fields reduces considerably the cost of cultivation, and often 
indeed even renders ploughing unnecessary. Occasionally, in the more level 
lands, a catch crop of rice is taken before the rabi crop is suivn. Embanked 
fields are said to be more liable to suffer froni rust than those ' which are not 
embanked; but there is a general consensus of opinion that over a series of 
years the gains from the system of embanking are greater than the loss. More 
than one of our witnesses has stated that, on an average, embanking doubles 
the outturn. 

372. The protective value of these works was fully established during the 

recent famine, when the embanked tracts fared, on the whole, better than any 
others in the pro-nnee. The wheat lands of the . Jubbulpore — a large 

tract which is almost completely embanked— yielded in 1896-97 a fuU crop,: 
and even' in 1899 a very fair outturn. Again, two large embankments made 
in 1897 by Seth Nathu Ham, a malgtizar in the Saugor district, protected 
his village so effectively that he not only kept his tenants on the land, 
but paid all ' his revenue in the year 1900; !when his neighbours both 
lost many of their tenants and failed to pay their assessment. In those 
districts' which are spLCcially addicted to the rapid spread of Icmis, em- 
bankments have a very special value if 'made either during or immediately, 
after famine. There are indeed parts of . the famine-stricken’ areas in which, 
without the aid of embankments, recovery from the effects of "recent ■ famiues' 
may he indefinitely. postponed, 'For an immediate consequence .of famine is the. 



ouofinoiis spread _ oi' leans ; and the fammc-stricken and decimated population^ 
Avith tlieii' stalling cattlOj are quite unable to cany on tlio necessary campaign 
against the weed by means of tborougb and persistent cultivation., Tbe only 
resource for its extirpation is flooding tbvougb tbe agency of these embank- 
ments. 

873. The height and cost of the embankment depend on the slope of the 
ground. In the more level lands of Jnbbulporc and Narsinghpur, the usual 
height, is from 3 to 5 feet, and the cost of . embanking is , estimated at Rs. 10 
per acre submerged. In the uneven lands of Saugor and Damoh, where water 
is often held up to a depth of over 10 feet, an embankment is a more serious 
undertaking. Some of the larger embankments, like those to which ,we have 
just referred, submei’go as much as loO acres . each, and practically form 
small tanks, from which, during the rainy season, the water is let out to irrigate 
rice or to Siituiutc the fields below, iiut the banks are not provided with 
wastc-Avcirs or Avith proper outlets, and in heavy i-ain they frequently burst 
and the water nms to waste. The cost of these embankments in uneven lands 
A'arics gcnciidly from about Rs. 20 to Rs. 30 per acre submerged, but for some of 
the larger Avorks it reaches Rs. 50 or more. 

374j. Sco 2 )e for extension. — It seems A’ery doubtful if the more friable 
black soils, such !is arc found in portions of the Norbudda Valley and elsewhere, 
are suitable for embanking, but it is Avorth Avhilc to make experiments in them. 
Tlicre arc, hoAVOA'er, still to bo found in the districts of Saugor, Damoh, 
hfai'singhpur, lloshnngabad, Nag^mr, and parts of Wardha, uud possibly also in 
Raipur and Bilaspur, large tuicmbanked areas of the stiffer soils in AA^hich alone 
up to the present embankments have been made. The practice of embanking 
fields has received a considerable impetus dxmng the recent years of drought ; 
and Ave have no doubt that, if immediate advantage be taken of the present 
fooling in its favour, a groat deal of A'aluablo protection can bo afforded to the 
proA'ince at a very small cost. 

376. Measures for encouragement. — Generally the State’s contribution 
might take the form of a grant-in-aid, equal to not more than half the total 
cost. The inorcased rental on embanked fields averages, Ave tmderstand, about 
Re. l-I-O i)cr acre. The share of tlus Avhich the State Avould eventually recoiAm 
Avould cover the interest charges on at least Rs. 16. But in many cases 
the landoAvner aatII be too ])Oor to contribute even half the cost ; and his 
estate may already be so hcaAdly mortgaged that it AA'ould be unadAdsable 
to grant liim a loan for the purpose. In such cases, and espeoiaUy where 
lands liavc been thrown out of cultivation by the groAvth of kanSi we 
think that Government might bear the whole of the cost, if the con- 
sliuctoi*s of the embankment would agree to pay a small annual charge on 
the acreage bonofited, the charge to come into force three or four years after the 
completion of the AA'ork. Similarly in tracts Avhere embankments are at present 
entirely unknoAA'n, but in Avhich the conditions appear to be favourable for their 
construction, it Avill be necessary for Government to bear the Avhole cost of a 
fcAV experimental Avork's. But, in addition to encouraging the construction of 
now embankments, something should also bo done towards restoring those which 
are breached and abandoned. In the Saugor district at least, these exist in 
consideiublc nmnber, and many of them could be repaired at a moderate cost. 
Abandoned AVorks of the kind arc generally to bo foimd in tracts where the 
ndvautages of embankments are already fully recognized, and, on principle, the 
people should be made to contribute something towards the cost of their repair. 

376. Arrangement for construction of new embankments . — In the design and 
construction of ncAV embankments in uneven lands, the assistance of the Public 
Works Depaitmont Avill, no doubt, bo necessary ; and, in view of the impor- 
tance of such AVorks as possible famine relief works, it is very desirable that the 
attention of the Department should be directed to them. But we think- that, 
even in the case of the larger embankments, a considei-able share of the work 
may safely- be left to the people. At first, and until the Public Works ofiBcials 
'have had more opportunity for gaining the necessary experience, it will be best, 
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in locating the -worhs, to depend, on the advice of the local experts who have 
gained some reputation in that way. A few smart and keen men of this kind 
might indeed he employed as temporary subordinates in the Department. When 
the general location of the work has been settled, the necessary levels should ho 
taken, and the estimates prepared by the Public Works Department; but the 
actual execution of the work could generally be entrasted to the malgnzar, to 
whom periodical payments would be made according to the quantities executed. 
Where the catchment area is large compared with the size of the bank, it will bo 
neeessary to provide proper waste-weirs and outlets, and as a general rule these 
should be constructed under professional supervision. The failure of existing 
embankments has been due, in almost all cases, to the absence of a waste- weir or 
to the want of a properly constructed outlet. We think that in the case of the 
large embankments which have akeady been made. Government might suitably 
recognize the enterprise displayed in their construction, by providing waste-weirs 
and outlets free of charge. 


(«). — Famine worJes and jirogrammea. 


377. Expenditure on worhs dtmng the famines of 1896-97 and 1899-1900 . — 
The expenditure incurred during the recent famines on works of all kinds 
was as follows 

1896-97. 1899-1900. 


Kb. Ks, 

Hallways ....... 17,144 9,63,000 

Roads . . ... . . 80,68,541 1,13,84,000 

Cousti'ueting large irrigatiou tanks . . . ... 5,28,000 

Constructing small ditto ... ... 6,45,000 

Eepairiug and improving old irrigation tanks . 11,50,000 

Village, tanks and water-supply * . . 6,29,148 14,07,000 

Miscellaneous ••• 5,89,000 


Total . 85,99,883 1,65,65,000 


The amounts shown include only the expenditure incurred on wages, and 
about lakhs given in gratuitous relief to the dependents on works under the 
Public Works Department. 

378. VtiliUj of the worTcs. — With the exception of some doubtful roads, on 
which 12J lakhs were spent, the works which were carried out in 1899-1900 
appear to have been generally useful. Compared with the figmus for the 
previous famine, the most noticeable feature is the increase in expenditme on 
irrigation works. In 1896-97, the total expenditure incurred by the Public 
Works Department in connection with works of irrigation was under half a 
lakh ; while under the direct agency of the Civil Department, ordy 101 small 
tanks were constructed or improved. In that famine the bulk of the work of 
tank improvement was carried out by private persons by means of special famine 
loans, which were granted free of interest, with, in most cases, a remission of 
one-fourth or one-Mth of the principal. By means of these loans, which -weve 
given out to the extent of over 11 1 lakhs, a great deal of useful work was done 
in repairing tanks in the rice districts, and in constructing field embankments 
in the wheat tracts. But on the whole the expenditure on irrigation works 
was insignificant. In the recent famine every endeavom’ was made to substitute 
tank for road work. In the absence, however, of a detailed programme of irriga- 
tion works, road work, in spite of every eft’oii:, still remained the chief resource. 
Nevertheless, compared with the previous famine, a considerable advance was 
made in the expenditure on irrigation works. As already noted, over 65 - lakhs 
were spent on the construction, or partial construction, of 10 large tanks in the 
-Chhattisgarh division;., and over 18 laklis, on the construction, improvement, or 
repair, of about 3,260 smaller tanks. These smaller works have already resulted 
in very considerable benefit to the areas commanded by them. None of the 
largo tanks were finished before the close of the famine. "We have already 
recommended that a few of the most promising shordd now be completed as 
.experimental works.. 
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StO. Famine programmes . — The famine programmes for 1901, which were 
laid before ns, provide relief for 874 million imits against 100 millions actually 
relieved in 1899-1900. Out of this total number of units, irrigation projects 
provide for 355 millions; railways for 275 millions ; roads for 235 rnillions ; 
and villago tanks, which remained over after the recent famine, for 9 millions. 
The detailed programme for each district is accompanied hy a small plan 
showing clearly the position of each work, The programmes, which had been 
prepared in the Public Works Department, were, however, still incomplete as 
regards villago works, the selection of which is left to the civil authorities, 
from whom lists were shortly expected. They are also incomplete as regards 
forest works, wluoh in more than one district formed an important feature in 
the late relief operations. The inclusion of these classes of works, and of a 
complete scheme of irrigation works, will make the programmes very complete, 
and will provide employment on really useful Avorks for larger numbers than 
arc likely to require relief in any single famine. For the reasons specified in 
l)aragraph 372, we consider it of importance that field embankments should 
form a prominent feature of any famine jirogrammes for the districts, such as 
Saugor, in AA'hich they arc likely to ho of value. Even the smaller embankments 
arc likely to form a useful class of Aullage work ; avIuIc the larger, for which 
uppm'cutly there is considerable scope, are as good a form of employment as a 
tank hand. It may be objected that embankments, although constructed by the 
State, AviU benetit the landholder in Avhosc estate they arc situated. Put this 
consideration ought not to stand in the AA'ay. The chance of getting some in- 
crciisc of rent ahU probably induce the bndholder to giA'e up the land 
required for the Avork, free of cliarge ; and, at the next settlement. Government 
AA'ili obtain some return for its outlay in the shape of increased revenue. 



OlIAPTER XV1II-BJ5KGAL. 


380. Description. — Tlio vast teiTitory -vvliicli is comprised in tlic Government 
of Bengal, mtli its 73 millions ol: inlialninnts, in’cscnts very different conditions of 
agriculture. Cliiefly consisting of a great plain raised little, if at all, above tlie 
sea an the cast, it slopes gently towards the norfh-west to Ji level of about 200 ft, 
in a distance of 450 miles. In the north it skirts the loot of the Nepal ]\loim- 
taiins, east of which it ascends 7,000 ft. to Darjiling. In the south the large ' 
province of Ohota Nagpiu' and the Dinterland of Orissa contain much broken 
and hilly country, covered wifh forest and very thinly peopled. Tlumigh the 
heart of Bengal flows the Ganges, fed by the Gogra, the Gandalc, and 
many minor rivers, till it mingles A^dth the Brahmaputra from the north ; 
and the two rivers- together traverse and form the gi’cat Gangetic Delta. 
Throughout almost the whole coxintry, rice is the food of the people, ' 
and the chief crop sown. It is liable to failure when there is a long breiik 
in the monsoon. Were it not for this, and for the density of the population, 
Bengal would- require little or no famine protection. Where rice is groum 
throughout India it is usually benefited by regulated ii’rigation ; but it may bo 
said generally for Bengal, that east of the longitude of Calcutta there is no 
need whatever for artificial irrigation. In this part of Bengal the average rainfall 
is nowhere less than St inches, and it rises to 05 inches and 75 inches as one 
proceeds eastward, till at Chittagong it exceeds 100 inches. In Orissa the rain- 
fall is about 60 inches, and until the disastrous year . 1866 that province was 
considered immune from famine. The western portion of Bengal, forming the 
Commissionership of Patna and generally knoivn as Bihai*, bears a much closer 
resemblance to the districts of tho United Proiunces on the west, than to those 
of Bengal on the east. Here serious droughts have frequently occurred ; espe- 
cially in the districts bordering on Nepal in a zone of about 50 miles in width, 
extending from tho Gandak to the Kosi, a distance of about 220 miles, 

381. Tho irrigation fields of Bengal may be conveniently divided into five 
sections — 

(i) Orissa and Midnapm'. j (iii) Bihar, south of the Ganges. 

(ii) The Damodar river works. 1 (iv) Bihar, north of the Ganges. 

(v) Chota Nagpur. 

Section I.—THE CANALS OE OBISSA AND MIDNAPUB. 

382. The Orissa Canals, — It lies beyond our terms of reference to enter on 
the history of these canals further than is necessary to point a moral for future 
guidance. The first proposal to employ the waters of Orissa and Midnapm* for 
irrigation came from the fertile brain of the late General Sir Arthur Cotton, who 
was deputed to visit the province in 1858, with the object of giving advice as to 
controlling the flood waters of the Mahanadi. He recommended the construc- 
tion of a complete system of irrigation and navigation canals, following the 
principles then being carried out in the deltas of the Godavari and Kistna. 
He estimated that an area of 2J milKons of acres might thus be irrigated, and 
that navigation might be opened up between Orissa, Midnapm*, and Calcutta, 
for the sum of £1,300,000. Here as elsewhere, Sir A. Cotton attached special 
importance to making the canals navigable ; and considering how completely 
Orissa was cut off from the rest of India — without roads, rail roads, or harbom*s, 

■ and traversed by a succession of formidable and unbridged rivers, — and see- 
ing the success that had attended the navigation works of the Godavari . 
Delta, one cannot wonder at the importance Sir Arthm* attached to making these 
canals navigable. 

383. In 1860, the East India Irrigation and Canal Company was formed- for 
the purpose of carrying out the works in Orissa, and water was first supplied for 
irrigation in 1865 ; but tho works were not sufficiently advanced to be of any 
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I’eal vise in tlie tmible famine of 1866, beyond fnmisliing an' excellent form 
of relief labour in the distressed distiicts. Before this it bad become eridenf 
that the original estimate would be largely exceeded ; and, as the Company found 
difficulty in raising further funds, the Government of India pui'chased the 
whole of the works for the sum of £1,089,660, and in 1809 the Company ceased 
to exist. , ' 

SSI. rinm the first, irrigation in Orissa made very slow progress. Those 
who had enthusiastically quoted the successes of the Madras deltas seem to have 
foi^ottcn that in the deltas the rainfall does not exceed 40 inches ; while, as' already 
said, in Orissa it amounts to GO inches per annum. The works, however, pro- 
ceeded ; and in 1873 it was decided to provide for an irrigable area of 1,140,000 
acres in Orissa (exclusive of Tilidnapur), at an estimated cost of 440-88 lakhs of 
rupees, lliis area was to include .600,000 acres in the Balasore and Puri sec- 
tions of the scheme, which bad not then been put in hand and were soon after 
.abandoned. The works completed up to date are said to command an area of 
570,264 acres, the maximum discharge of the canals being G,058 cusecs. The 
average area irrigated during the five years ending 1900-01 has been 195,973 
acres, all practically contained in the Cuttack district. The -mn-rirmir n (in 
1900-01) has been 203,540 acres. The total capital cost, exclusive of interest 
charges, hasbeen Bs. 2,64,4G,G17. '1 he average annual working expenses for the 
last live years arc B s. 4,91,830. The average gross revenue from all soiu-ees for the 
same period has been Bs. 4,G7.913, so that the working expenses have not been 
fully covered. Of the revenue Bs. 2,77,75G, or 69 per cent., has. been on account 
of w.ater r.ate, Bs. 1,G3,240 or 35 per cent, on accomit of navigation dues, and the 
rest on account of minor receipts. The maximum water rate in anv one y ear 
has been Us. 2,87,812. Tlie annual charges for interest now exceed 10?- laUis, 

. 385. The Midmpnr Canah, drawn from the Kasai river, were at an early 

stage separated from those of Orissa and treated as a distinct project. The 
first estimate for these works, that of November 1869, amounted to Ks.'23,65,593, 
inclusive of all cluargcs, for which sum it was calculated that 173,165 acres per 
annum would be commanded. The maximum discharge of the canal is 1,500 
cusecs. These estimates have been repeatedly revised. The capital cost, ex elu- 
sive' of interest, now stands at Bs. 84,73,4-27, *and the annual working expenses, 
on the average of the last five years, at Bs. 2,40,259. The average area annually 
irrigated for the same period has been 73,280 acres, and the 
91,217 acres (in 1892-93). The average gross revenue has been Bs. 2,60,530, 
of which Bs. 1,15,530 or 46 per cent, are on account of navigation dues. 

386. Irrigated areas. — We do not propose to consider here, at any lenoth, 
the reasons why these canals have fallen so short of the expectations which wei-e 
general when the Company was constituted, although even at that time many 
warnings were given that the undertaking could not possibly be directly 
remunerative. There are, however, two points, regai-ding the Orissa Canals, 
on which some remarks may be offered— the smallness of the area for which 
water is taken, and the lowness of the rates which are charged for irrigation. 
As ah'cady stated. Sir Arthur Cotton originally estimated that 2^ millions of acres 
might bo irrigated ; but the average area is less than 200,000 acres. His 
estimate was doubtless a very rough one; and it probably included every acre of 
land within the IMahanadi Delta, and in the tract to be commanded by the Midna- 
pur Canals, without reference to the question w-hether it was cultivable or would 
take water. The areas shown in the revised project of 1873 were estimated on the 
assumption, for which there was little warrant, that 500 acres in every square 
mile would be irrigated, so that the gross area commanded by the whole project 
was approximately 1,460,000 acres, or 820,000 acres excluding the Balasore and 
Puri sections. The area actually commanded by the present system of distribu- 
taries is estimated at 524,000 acres, of which oiily 264,000 acres, or about 320 
acres per square mile commanded, are irrigable. The balance is eitiier uncultivable 
or lies too low to take irrigation or too high to be irrigated otherwise thmi 
by lift -, and lift irrigation is hardly practised at aU. It is doixbtful therefore 
whether the average area that can be irrigated by the present canals can evei- 
exceed 250,000 acres. There is, we understand, no difficulty, in regard to the 
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supply, wliicli is generally RufTiciont for all tlio land that is ever likel y to take 
irrigation. 

387. Water-mte8.—^\io question of the rates to l)o charged for ivatcr docs 
not appear to have been considered at the time that the Company was formed ; 
and the Directors were prepared to leave the matter to bo settled while the works 
were in progress. Mter the works were taken over by Government in 
1868, a scale of rates was notified which in practice proved to be pro- 
hibitive, viz,, Bs. 6 per acre for sugar-cane, Bs. 6 for certain other crops, and 
Bs. 3 for any single crop not remaining more than six months in tlic 
ground. In 1872 a system of annual block leases was introduced ; the rate 
charged for every acre comprised in the block l)cing Be. 1 or Be. 1-8, according 
as the lease was entered into before or after the 1st IMay, This system has been 
gradually modified to that which is now in force. The present* practice is to 
give long term block leases, which often extend to 10 years, ])ut to discriminate 
between the various classes of land forming a block. Tims lands lying so low 
that they never require irrigation, although water may often flow into them, are 
excluded from assessment ; wliile a special rate of 8 annas per acre is charged on 
those lands which derive benefit from inngation only in exceptionally diy yeai-s. 
The rate charged for other land, or the ruling mtc, was until recently Be.* 1-8 per 
acre, but it has been raised to Bo. 1-12 in 1902.03. Higher mtes are charged 
for single season leases, or for water taken between 1st April and 16th June ; but 
the average or all round rate is about 3 annas less than the niling rate, and it 
amounted to Be. 1-5 only during the three yearn ending 1901-02. The long 
lease system is well suited to these canals, as it tends to prevent loss of revenue 
in seasons in which irrigation is not required, and it appears to be popular with 
the cultivators. The fact nevertheless remains that after many years’ nui’sing 
of the lease system, it has not been possible to induce the Uriya cultivator to 
pay an average rate of more than Be. 1-6 per acre for all the advantages of irri- 
gation and protection from floods which the canals confer on him ; and that, even 
after a revision of settlement. Government has not been able to propose a greater 
enliancement of this rate than 4 annas. On the Godavari and Xistna Canals in 
the Madras Presidency, the average rate varies from Bs. 4 to Bs. 4-12 per acre 
irrigated. The rates on the Midnapur Canals are at about thesamepitch as those 
on the Orissa Canals ; but there are no special rates for lands which derive material 
benefit from irrigation only in years of short ininfaU ; the all-round or average 
rate is therefore somewhat higher, and it amormted to Bs. 1-9-6 per acre during 
the three years ending 1901-02. There is little prospect of any early increase in 
these rates ; although a gradual enhancement may be justified now that the 
country has been opened up by railways, and the backward Uriya been brought 
under influences which will encourage a higher class' of cultivation. But even 
if it were possible to raise the average water rate to Bs. 2-8 per acre, to increase 
the irrigated area to 260,000 acres and to reduce the annual maintenance charges 
by 20 per cent., the return on the capital expended would be less than 1 per 
cent. ■ 

388. Navigation . — It is not probable that by the exercise of any economies in 
the construction of the canals of Orissa, they could ever have been made to pay to 
the State a prbfitable return on the capital spent on them. But we thinlc it 
right here to call attention to one very large item of expenditiue which, 
with the light of the experience of late years, we believe might have 
been greatly lessened, if not avoided altogether. We have said above 
that it was not unnatural that Sir Arthur Cotton should have attached 
much importance to the canals being made navigable. Thirty years ago this 
opinion was probably shared by all the most capable irrigation officers m 
India. Now, it may be said tlat excepting the deltas of the Godavari and the 
Kistna, there are no urigation systems in the country iu which canal navigation 
has yielded any financial return on the capital employed on it, or— a matter of 
more importance — ^in which it has really proved a boon to the people of the dis- 
tricts traversed. It might have been expected that if navigation could be 
a success anywhere, it would be in Orissa. But from the evidence we 
obtained on the spot, it is clear that, after 30 years of a very fine system of 
navigable canals, the people - have not taken to navigation. " They send their 
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grain by carts ” said one Tritnoss. “ The chief means of transport in Orissa are 
l)ack bnllocks ” said another. “Even when they can get canal Avater to put 
boats on they A^cry seldom use the boats. Tliis is a province in Avhich. boats are 
veiy little used.”* Since the opening of the railAAuy through Orissa, the navigation 
receipts of these canals have diminished from Its. 1,94,100 in 1897-9S to 
Es. 78,153 in 1901-02, and there is no likelihood of navgation ever proAung of 
much A'alue. The naAdgation establishment costs about Es. 16,000 per annum. 
The rate of tolls is about 2 pies per ton per nrile. 

389. Valxte of the canals . — A fair test of the value of irrigation to a district 
is to be foAuid in the increase of the rent obtained for the land. On this subject 
Avo have fortimately veiy detailed information in the able report of i\Ir. S. L. 
!Maddox, I.C.S., Avho siu'veyed and settled the proAunce of Orissa betAveen 1890 
and 1900. ^Mr. Maddox slates — 

There is little, if any, evidence of greneral enhancement of rents on the ground of irrigiition 
or of higher r.atcs in irrigated than in nnirrigated villages, though there is evidence that rent- 
rates have risen more .in the protected and irrigated tr.acts than in the unprotected and nnirri- 
pited. Tliore is, hou'cver, some reason to think that irrig.ation causes the lowest rents to rise 
.and in fact has a tendency to cqu.alizo rents through an irrig.rted .area * * * * It 

will be seen that the increase of cultivation is certainly no gre.ater in the protected and irrigated 
group, and all the iniiniries made have tailed to elicit any evidence of a substantial exten- 
sion of cultiv.ation to lands wbich but for the canal w.ater were not likclj" to have been 
reclaimed.* * * Amidst the mass of conflicting inform.ation on the subject of the increase 

of ront-nites one fact alone Gin bo held to be abundantly proved, and that is that the cases in 
which a zamindar lias openly enhanced rents on the ground of the accessibility of aanal 
water or has imposed an irrigation cess of his omi arc very r.are. 

ElscAA'bevc iu India tbe rents of imgated are sometimes tAro or tbree 
timc.s those of nnirrigated land. Here in Orissa, despite the increased crop and 
the as.surance ag-ainst drought, the tenant declines to pay a higher rent, 
.and Avill only pay a very small water rate for the privilege of imgationpnor has 
it been po^ible to increase this rate at settlement by more than four annas. 
It must bo infeiTed then that the profit duo to in-igation 1ms been very small. 

390. It must not, however, be assximed that these canals are of no value to 
Orissa. The A'alue of the protcctiou from floods afforded by the embankments 
is even greater than that of the protection from drought which is afforded by 
the canals. Were so terrible a calamity to befall Orissa again as that of 
1865, the province Avould be in a far better position to Avithstand it. It is 
true that the irrigation is almost entirely confined to the Cuttack district. It 
hardly extends to Ealasore in the north, and not at aU to Puri in the south. But 
it is certain that the assiu'ediu’oduce of 250,000 acres in the heart of the proAonce, 
would largely influence the grain markets right and left. Cuttack is now 
connected by two navigable canals Avith Ealse Point, one of the very few 
good anchorages on the whole coast of India. It is connected Avith Calcutta by 
another canal Avluch touches also the seaport of Chandballi ; while the railway 
places Calcutta Avithin a fcAV horns’ reach of Balasore, Cuttack, and Pm*i. 

Scope for fuuther extension of ieeigation. 

391. Coast districts. — Considering these facts we are of oinnion that there is 
no urgent need for fru’ther famine protection to the plains .of Orissa ; and indeed 
that there are few parts of India more seexu-e, or hi which the value of h-rigation 
bears so small a proportion to its cost. "We think that good might be effected by 
multiplying the number of iriigation sluices in the great flood embankments 
that hnc the rivers, in order that the land protected from destructive inunda- 
tion may not be deprived of the beneficial immdation. Should it be considered 
necessary still fm’ther to protect Orissa, the volume of its rivers has not been 
exhausted, and uTigation might be carried into Pmi and extended in Balasore. 
for probably a not unreasonable sum. But we do not recommend these exten- 
sions in the face of the far more important projects on which caiiital may be 
better expended. 

* Evidence of Babn Jamini Mohnn Das, Depnly Collector. 


X 


154 , 


392, Anrjnl cUstrici . — What liQs been said in the preceding paragraphs applies 
only to the alltivial plains of Orissa and Midhapur, forming the deltas of the Maha* 
nacli. the • Kasai, and other large rivers. Biit, inland of the Orissa deltas, is a very 
large tract of country, generally hilly or undulating, containing much forest vuth 
a scattered and backward ■aboriginal population. Tlic greater part of this is 
included in the (Government lands of Angitl, which' cover about 1,700 square 
miles, and are administered by a Deputy Commissioner. 'Ihe people of this 
district are not so dependent on - cercar harvests as those in the plains, the 
products of the forest going far to help them in times of drought. But when, as 
in 1899-1900, there is not only a failure of the rains, but also of the mango and 
mahna crop, the distress is severe. The average rainfall in Angul is 55 inohes. 
Diirtlier south in the Khondmal HiUs it is as high as 67 inohes. A certain 
amount of iiTigation is effected in Angul by placing dams across streams and 
valleys and storing rain water. It is said that there are 503 private tanks, the 
largest of which waters about 100 acres and that 16, '200 'aci’cs of cultivation 
depend on them. An annual grant of Es, 4,000 is given for mahing and repair- 
ing the I dams, which in the opinion of the^Commissioncr and Deputy Commis- 
sioner is a sum quite inadequate to the wants of the district. Angul is Ol miles 
from the nearest railway .station, and in this distance two large imbridgcd rivers 
have to be crossed. The country is very badly .supplied with roads, and they are 
considered of more importance than irrigarton works. There is no District 
Engineer in Angul, and we thinlc it might be an instruction to one of the Exe- 
cutive Engineers at Cuttack'to visit it periodically, and to render assistance in 
designing and • carrying out such-roads and irrigation rvorks as are required. 
They would probably be of a very cheap and simple natm^e. The annual revenue 
of Angul is Es. 86,000. In the year 1889-90, Es.- 36,000^ were spent on 
famine relief, and in the year 1899-1900, Es..21,000. 

393. P«ri district . — A considerable portion of the Piui district lies above the 
reach of any delta irrigation, and of this an area computed to exceed. 56,000 acres 
is in’igatedfrom tanlvs and. bands.- In this part of the district lies the Government 
Estate of Khvu’da, which has an occupied area of 254i,000 acres. Tlie irrigation 
works are said to be in need of repair, and, in our opinion, loans should be-offered 
to the landowners to enable them to repair existing .works and make . improve- 
ments ; while an example should be set upon the Government Estates, the 
requirements of which should be investigated under professional advice, and 
inoney should be allotted to execute such worlcs as are likely to be benefioial. 


Section II.— I'HE DAMODAE .EIVEE WOEKS.,- 

394. Proposed storage worhs on the P'amodar river . — The Damodar 
river rises in the Eanclii District of Chota iS'agpur, and flows through 
that province and tluough the districts of Burdwan, Hiighli, and Howrah, 
joining the river Hughli some distance below , Calcutta. ' The rainfall of 
its catchment basin varies from 55 to 65 inches per annum. The flood 
discharge of the river is as high as 470,000 cusecs flowing for 3 days. In 
March it diminishes to less than 100 cusecs. . The first proposal for dealing 
with the waters of the Damodar river was made in 1866, and its object was not 
irrigation, but the construction. of a Navigation Canal to connect Calcutta with 
the coal fields of Baniganj. This led to the idea of irrigating from the 
canal,, and thence to that of storing and controlling.the enormous floods which 
occasionally cause very great damage. The Navigation Canal from Kaniganj to 
Calcutta, and tbe storage reservohs on the Upper Damodar, have never yet been, 
made, and since the development of railways it is unlikely _ that, the former, 
ever .will be. made. The control of -the flood waters of the Damodar by:storage 
reservoirs may weEbe worthy of consideration, but it is beyond the scope of our 
inquiry. 

395. It may be observed, however, that the irrigating capacity of reservoirs con- 
structed mainly for the purpose of coimteracting floods must always be very small 
in cbmparisbn witlTthe storage provided. The capacity requhecl for effectively, 
controlling the .floods of the Damodar has been variously estimated as from 50,000 
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<0 lOO.OOO miiUoii cuijio feet, but the lou'cr amouut is probably the most tliat 
Avouldcvcr be seriously coiitcmplaicd. It is au almost necessary condition of suck 
a reservoir that as muob as possible of the stored Avater should be run off as soon 
as a, great hood lias passed, so as to leave room for the interception of as much 
as ^wssiblc of the succccdiug flood. . Allowing for this, and for the 
amount that would have to be reserved for maintaining navigation both on the 
proposed canal and on the Damodar itself, the volume available for irrigation 
Avould be small and uncertain when compared with the capacity of the resoiu'oirs. 
These would be situated in the rocky, hilly country of Chota Nagpur, and it 
cannot be inferred that suitable laud would be available . for irrigation in 
every valley in which a reservoir w as constructed ; for the sites would be selected 
more with reference to the facilities AA'hich they offered for impounding flood 
waters, than with a Anew to the probable demand for irrigation. Lastly, the 
value of irrigtition in this ]nu t of Bengal, as measured by the amount which the 
])eople are willing to pay for it, is so small that the irrigation revenue derivable 
from the costly works inoposod would not by itself go A'ery far to justify their 
constniction. If now, or at any future tinAc, the construction of these resen-oirs 
should be proposed as part of a scheme for extending or improving water com- 
munications in Bcngtrl, and for moderating the floods of the Damodar, 
account would no doubt be taken of any irrigation that can be effected 
from them, and of the revenue thereon that may be anticipated ; but this 
must be rcganlcd rus a subsidiaiy matter. Wc are nuable, on the whole, to 
recommcml the constniction of these works on the ground of their value as 
a protection against famine. 

SDo. The. Eden CcHfr/.— The employment of the Damodar waters for irriga- 
tion has come about in quite an indirect ivay. The districts of Hurdwan and 
Ilughli had been suffering for some yeans from a very severe epidemic of fever, 
attrilmtcd to the stagnant and insanitary condition of old river-beds and minor 
drainage lines. It was believed that this state of affairs might be improved 
if a supply of fresh water for drinking and other puqioses could bo' throivn in 
from the Damodar; and this ultimately led to the construction of sluices on 
the left bank of the river at .lujoti, 8 miles above Burdwan, by which water was 
admitted into a ««/«, whence by further sluices and a iveh' it ivas passed on into 
the Eden Canal — a work opened by the late Sir Ashley Eden in 1881. IVenty 
miles further on the water is discharged into two natural drainage streams. It 
must be remembered then that, the Eden Canal was not intended for irrigation 
but for sanitary purposes. Nevertheless during the last 10 years it has been 
brgclv used for irrication. 

397. The cost of the Eden Canal up to date has been E.s.‘7,S2,161. The 
average annual charges for maintenance, establishment, etc., in the last five years 
have been Its. b7, ‘153. The area inigated per tmnum is on -an average -'5,975 
acres. It Avns as high as 71,333 acres in 1892-93, and the year following as 
low as 11,739 acres. The ai cragc gross revenue from ivater rates amounts to 
Ks. 30,656. Wc ivcrc assured in evidence that, there ivas a great demand for 
iiTigation on the Eden Canal, but avc had no evidence that the irrigators ivould 
be Avilliiig to pay more for their water than they.now do, that is, about a rupee 
per acre. 

Extexsiok of -avorks. 

398. Proposed icelr across the .Daiaorfffr. —rTherc is mo Avoh’ across 
the Damodar at the head of the Eden Canal, 'this is evidently a great 
Avant, for Avithout a Avoir there can never be any certainty of seeming 
the sujiply required for the canal, ilr. Afaconchy notes that in .1902 
Avhile there Avas a A'olmne of 4,000 cusecs passhig doAim the river, the 
supply entering the canal Avas only 80 . cusecs, about .one-tenth of Avhat it 
should have been. The cost of a Ai'cir at Jujoti Avould not be -less than 8 lakhs 
of rupees. Air, Ilom, the Chief Engineer, is of opinion that it would be. better 
to make the Damodar -weir at Eaniganj (a much cheaper site than Jiijoti) and 
to take the head of the Eden Canal up to tliis point, a distance of about 46 

He- adds — “ There is much more likelihood of water being in demand for irrip ' 
■hetween Eaniganj and BimlAA'nn asAhe country is much drier,, and' ' 
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Vouid derive miloli more benefit from tlio fertilizing Damodar silt than lower 
down.” We are of opinion that tlie irrigation system of tlic Eden Canal can never 
be satisfactory nntil there is a weir across the river at its head sluices. But this 
canal is not required for protection against famine, and until the irrigators are 
ready to pay for the water a rate sufficient to ensure a fair return on the , capital 
cost, Avc cannot recommend Government to incur this outlay. ' 


Seoi'Ion III.— BIHAll, SOUTH OE THE GANGES. 

399. General condUions.—Thc province of Bihar, forming the Patna Division, 
is under very different climatic conditions from those prevailing in the catchment 
basins of the Mahanadi, Kasai, or Damodar. Here the rainfall varies from 43 to 
50 inches, only exceeding this amount in the narrow zone tmder the Himalayas. 
South of the Ganges it does not exceed 4.5 inches. The three districts now to be 
considered are Shahabad, Patna, and Gaya. They have an area of 11,160 square 
miles and a poimlation of 6,617,614! ; and in these three districts lies the most 
important irrigation system of Bengal, that of the Sone Canals. Judging from 
the extent of relief operations in 1873-74! and in 1896-97, famine has never 
been severe in modern times throughout this tract. No persons were employed 
on relief works in Patna in 1873-74:, nor in Gaya in 1896-97, and in the latter 
year only 12,000 people were employed in the rest of the tiuct. . ^ 

4i00. The Sone Canals , — The idea of using the waters of the river Sone for 
. irrigation originated about 50 years ago udth the late Colonel C. H. Dickens, 11. A., 
and for many years the subject -was under discussion. The jnoject was undertaken 
by the East India Irrigation and Canal Company, but was handed back to Govern- 
ment in 1868, and work was not actually commenced until the following year. 
Sufficient progress had been made to allow of water being supplied tln-ough breaches 
in the banks of the Arrah Canal to the parched fields in the drought of 1873, and 
the canals were completed a fcAv years after. They carry a maximum volume of 
6,350 cusecs. About 80 per cent, of the irrigation lies in the Shahabad district, 
11 per cent, in Gaya, and 9 j)er cent, in Patna. Here, as in the case of the Orissa 
Canals, the early forecasts of outlay and revenue soon proved fallacious. By cur- 
tailing the scope of the project Colonel Dickens’ estimate of cost of 1861 has not 
been exceeded. But, Avhereas in October 1875 the Govermnent of India antici- 
pated a yearly irrigated area of 1,04:3,680 acres, the average of the five years 
ending 1900-01 was only 4:63,181 acres, and the maximum ever attained was 
565,166 acres, in 1896-97, The cultivated area commanded by the canals is 
1,354:, 302 acres ; so that about one-third of this is watered every year. 

401. The total capital cost of the Sone Canals up to 31st March 1902 has 
been E-s. 2,67,62,426. The armual charges for maintenance, revenue manage- 
ment, etc., amoimt to Bs. 6,04,804, taken on the average of the three years 
ending 31st March 1902. The total annual revenue calculated for the 
same period is Bs. 11,12,278, leaving a net revenue of Bs. 5,07,474 equivalent 
to an interest of 1'89 per cent, on the capital outlay. . Here, as in Orissa,'a very 
large sum was sacrificed to making the canals first class navigation lines. The 
Chief Engineer estimates .this sum at one- quarter the whole capital outlay 
or Bs. 66,85,606. The Biixar and the Patna Canals radiate from one point 
(Dehri), and reach the Ganges about 80 miles apart. The Arrah Canal starting 
from the same point flows between the two. It is difficult to see how navigation 
on this intermediate line, requiring a lockage of 160 feet, could ever have been 
expected to pay. The navigation receipts have been seriously affected by the 
opening of the Moghul Serai- GyaEailway. During the fom' years ending 1899- 
1900 they averaged Bs. 87,600 ; but they fell to Bs. 36,607 in 1900-01, and to 
Bs. 23,595 in the following year. The average cost of navigation establish- 
ment only is Bs. 16,000 per annum. There are 218 miles open to navigation 5 
and the average rate of tollage is about 2'2 pies per ton mile. 

402. Before the completion of the canals, it was anticipated that the chief 
demand for Avater AAnuld be for the mS? or cold weather irrigation,, as had been 
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foiind to be tbe case on tbe irrigation n*orks of tbe Punjab and United ProTinces. 
Put it -was soon found to be otherwise ; and now nearly 70 per cent, of the whole 
irrigation is for the Icharif or autumn crop which practically consists of rice, 
the average area of which in the last five years has been 334,565 acres, while 
that of the rahi crop has been only 128,616 acres. It is, at first sight, astonish- 
ing that the i'/iaj’^/'irrigation is not more extensive, for onlj’" once since the canals 
have been opened, has the water in the river not been sufficient to supply the 
full discharge of 6,000 cusecs, enough to irrigate 516,000 acres of rice. But 
this is easily explained. 

403. The hathia . — The universal practice in this part of Bengal is to run the 
water off the rice fields {mgar) in September ; and after this the crop must get 
at least one watering during a period of 14 days, called the hathia, — gener- 
ally from the 26th September to the 10th of October. If there is a good rain- 
fall dm'ing this period the rice will mature imaided by irrigation. Otherwise 
it must receive water. The capacity of the canals is thus measured by the 
maximum area which they can irrigate dining these 14 days. It is of no 
avail irrigating to their full capacity, say 516,000 acres, during July and 
August if they cannot water that area in 14 days in October. Should there be 
a good rainfall during this ]Deriod, the 516,000 acres may mature. But if the 
hathia is a dry one, some of the crop udll fail to obtain water and must perish. 

404. Former system of irrigation . — Previous to the opening of the Sone 
Canals, the countiy was watered by a system still largely prevailing beyond 
the area of canal irrigation and in the neighboiuing districts. The soil 
is that of the old alluvial system, and the surface of the country is 
slightly undulating ; a condition which lends itself to the formation of 
hands across the depressions, intercepting the rainfall and forming a series 
of reservoirs, locally known as aharas. These are sometimes further supplied 
by ditches or canals, termed jjains, leading water from the nearest di’ain- 
age stream, "When the Sone Canals were first opened, water was allowed to 
fill up the aharas, and to be ch-awn thence on to the fields. But when it 
came to claiming water rates, the rayats maintained that they had only used 
rain and not canal water, and it was impossible for the irrigation officer to 
disprove it. It became necessary then steadily to discountenance the filling 
of aharas. 


405. Leases for xoater.—lt was generally calcrdated that water would he 
given for 50 per cent, of the whole ai'ea of a village ; and this irrigated portion 
was marked off into one or more well-defined blocks, for the irrigation of which a 
charge was made at a reduced rate per acre. The cultivator is supplied with 
water enough for his block, but he may not use it for irrigation beyond its limits. 
Conditions are laid down in each case, and among others it is now requhed that 
there shall be a well-defined village channel, and that the water shall not be 
allowed to escape into an ahara. These contracts have become very popular 
and are eagerly renewed, so that now 75 per cent, of the irrigated area receives 
water on long lease. 


406. Water-rates . — The present charges per acre irrigated for water on the 
■Sone Canals are as follows : — 


Ks. A, 


Seven years’ leases for Hock areas, all crops between the 25tb June 
and the J15th of tbe nest March ...... 

season leases between 35th June and 3oth October . . 

B-ohi season lenses between loth October and 25 th March 
Hot weather leases between 35th March and 35th J une . . 

Ditto ditto ditto per watering . 


8 

8 

0 

8 

0 


The last two rates were each increased by 8 annas in 1902. In ordinary 
ch’cimistances wo can well understand .the policy of preventing canal 
water from escaping into aharas. It is a more wasteful svstem than carrying 
it direct to the -field, and may easily lead to disputes as h Bailee ■ 


k 
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li migiit be possible to utilize tbe aharas during tbe raoiitli of Septenibcr, -wiicn 
there is abuiidauce of water in tbe rh’-or, so that they may assist in meeting 
tbe great demand in tbe hallda. It seems to us that Avben water is plentiful it 
would bo wiser to encourage tban to prohibit tbe tilling of as. many, of these 
reservob’s as exist within the blocks ; and that no extra charge should be made, as 
the effect will be to reduce the intensity of the demand when the critical time 
comes. , As regards aharas outside the blocks, we observe that there is a sanc- 
tioned rate for water supplied by volume between 1st November and , 15th 
March, rh., one anna for every sixteenth of a cusec inmning for 12 hours, ■which 
is equivalent to a charge of Ee. 1 per 43,200 cubic feet, approximately the volume 
necessary to flood an acre one foot deep. The rate from 1st. September to 31st 
October is four times as high. It is said that w'ater is never taken for aharas 
mider this riEe. The system of charging is rather complicated ; but it seems 
possible that it . might be popularized if owmers of aharas wore allowed to 
apply to have them filled betu'cen certain dates, on payment of a fixed charge 
for each, according to size. The applications might be for one year, or for a 
suitable number of yearn, or until fuidher notice ; !md the canal estabh'shment 
would arrange to fill the aharas before the latest date fixed. We found that a 
similar system was in force on some of the Punjjab canals for filling village 
tanks for watering cattle, etc,, during the period of slack demand in April and 
May. In this case no charge is made, but there is a regular system of regis- 
tering the tanks and arranging for their being liUcd systematically when water 
can be spared. We cannot say hoAV far the irrigated area can be .extended by 
utilizing aharas as storage works before tho halhia sets in ; but we think thatihe 
practice should lead to a considerable increiisc in the irrigated area and in the 
canal revenue. It is right to add that neither Mr. Horn, the Chief 'Engineer, 
nor his predecessor, Buckley, is in favour of this proposal. Apart from 
this, there are only trvo ways, liy which the 7:7/ irrigation on these canals 
could be increased : 1st, by constructirrg storage rvorks in the Upper Sonc and 
increasirrg the discharging capacity of the canals when necessary ; and, 2nd, by 
enforcing air extension of tho halhia period from 14 to 21 days by restricting, the 
supplies to the blocks, so far as this can be done without injury to the. crops. 
We have no information to show' wdrat the cost of the former i)lan would be, ?is the 
question does not appear to have ever been seriously considered ; but w'e do not 
regard it as in any way urgent, at any i-ate so . long as water rates on these 
canals remain as low as they are at present. 

407. Mr. Horn thinks that the water-rates on tho Sone Canals might 
bo raised, and Mr. Hare, the Commissioner of Patna, would approve of 
the measru’e, provided it w'ere carried out “ very gradually up to 'the real 
value of the w'ater.” There appear to be strong reasons for believing 
that this limit has not yet been approached. The area commanded by these 
canals is under permanent settlement ; and in the 25resent state of the ■ law 
the only means by which Government can obtain any share in the agri- 
cultural profits due to irrigation, is by means of an occupier’s rate, -or 
charge for water supplied. Prom the first, special precautions have been 
taken to avoid the slightest resemblance of compulsion in respect of this rate. 
A cultivator is as free to take water at the prescribed rates, or to refuse-it, ashe is 
to purchase or refrain from purchasing mamu’e. ElseAvhere in India the fact 
that - a ’field has been irrigated is in itself sufficient to justify thehharge 
of a water rate ; but there is a special rule under the -Bengal Irrigation 
Act w'hich declares that no charge can be made for irrigation unless a^ formal 
application has been received for water. A penal charge, may be imposed 
in case of illicit or concealed irrigation ; but no 'charge can Ipe made for what 
is known, as involuntary irrigation; Owing-Io the fact that-. irrigation is not 
indispensable in years of ordinary, rainfall, .sand to the original hackw'ardness 
of the cultivators in resorting to it, the rates, fixed, have : been very ; low, and 
the present system of long leases has been developed ; the Jiolders of these 
leases having preferential claims to water during periods of high demand, such 
as occur in very dry seasons. 'These measures were wise and judicious ; but it 
appears to be no longer necessary to charge very low rates in . order to educate 
the cultivators as to the value of mrig’ation. The area tinder longadeases : has 
been steadily expanding. During the- three ry ears ending- in .Marche 1896 it 
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averaged 27^,552 acres ; but in 1901*02 it amounted to 317.318 aores, 
although the -rate ■was increased from Es. 2 to Bs 2-8 from the 1st April 1807. 
Tlic increase oC revenue has been gradual but continuous. It is imw apjn'oaoh- 
ing its limit, as these lenses are only given for the areas for which pinteotion 
can bo assured even in the driest years. The demands for such lenses eannof- 
in fact be fully met. During the three years ending 1 901-0 applieatinns 
were made for long leases for 252,393 acres; but the area for nliieh appliraiions 
wore refused amounted to 112, (MS acres, or to di-L per cent, of (bo area applied 
for. The Executive Engineer, Arrah Division, has roportod tbatin t hat Division 
the canals are now practically leased up to their limit, and that .any new lease can 
only be taken if it is very favoru'ably situated. The demand for season uxascs is 
equally well raaintnined, and is equally near to the limit of tlioirrigatingcapav'Uv 
of the works. In short, the demand * on these canals is in a thomnga.v henst oA 
condition; .and it carmot he said that the f.ailuvc of the piuioc. 
investment is now in any way due, .as in Orissa, to a slack demnna, or o .no msmnuy 
of the cultivators to .appreciate the value of irrigation. In sncIi om . i 
it is difficult to justify tlio low rates which are now cliarged. 

•lOS. jRecommcmlathn to increase loatcr-ratcs^^ w ' ? ' 

considered from another point of view. Experiments ^ 
gated and nnirrigated crops of rice and wheat liavo been ‘ *. ’V' A,..' 
in all the dmsions of these canals. The gcncrnl results of^ ..A ' .C 

after A'aluing the out him at the averago rates received la ni.. 

as shown below : — 
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an enhancement of the lancl-revonno tlieir proper share of return for irrigation 
supplied to their lands. ; But the case of jiormancntly settled tracts, like the Sono 
area, is altogether diiferent.- 'J’he land-revenue is inimutahlo ; and, the irrigation 
revenue being derived solely from water rates falling wholly on the ocoupior, tho 
landowner pays nothing to the State for any benefit Avhieh he may have received 
from works which have been constructed at groat expense by Government. ISTow, 
wo find incontestable evidence that the landowner frequently, if not always, 
receives immense benefit from the irrigation provided on the Sono system. Mr. 
Oldham cites a case in which an owner admitted that a village, which at one time 
brought him in only Rs. 3,000, since the introduction of canal irrigation 
returns him Es. 18,000 per annum, lie know of lands of which the 
rents had risen from Es. 3 to Es. 5 and Es. 7 per higha, from the same cause. 
A Patna landowner admitted that the income of an estate, of which he was a 
shareholder, had risen from Es. 8,000 to Es. 23,000 in a good year. Tlie Exe- 
cutive Engineer, Buxar Division, know of cases in which rents had risen from 4 
annas to as many rupees ; and the Superintending Engineer instanced cases in which 
the rents had been quadrupled. Of course, in the case of non-occupancy tenants, 
the landowner has no difficulty in getting the enhancement ; but our witnesses 
were of opinion that in spite of the provisions of the Tenancy Act, ho con- 
trived generally to levy enhancement from the occupancy tenant as well. 
Enhancements, by contract with the landowner, arc adnnssiblc in the case of such 
tenants ; and the position of the landowner in valuable iivigated land is so strong 
that he oan, no doubt with ease, obtain the consent of his tenant to any reason- 
able enhancement. Of course, where the custom prevails of paying. rent in kind, 
the landowner obtains automatically, with the increase in the produce due to irri- 
gation, an increase in the quantity wliich falls to his share. Unless the evi- 
dence is altogether incorrect and misleading, the landowners of the Sone area are 
enjoying immense advantages, for which they are paying the State little or 
nothing ; and we think that in justice to the general tax-payer, a serious endea- 
vour ought to be made to get something substantial from them. If it be 
alleged that to levy an owners’ rate would be an infringement of the permanent 
settlement of land-revenue, the reply seems to be that there is no ground for 
considering the owners’ rate, any more than the occupiers’ rate, to be land-reve- 
nue. Both are payments for water supplied by the State. There is another 
difficulty which has been brought to our notice, namely, that any rate or charge 
imposed on the owner is certain to be passed on by him to Ms tenant. TJiis 
objection oughtto be met so far as possible by strengthening the law for the pro- 
tection of the tenant. But if, notndthstanding all endeavours to strengthen it, the 
law still remains wholly or partially ineffective for such protection, we 
think that tlie principle should be recognized that an owners’ rate is legally and 
equitably leviable from the landowner ; and that, unless serious administrative 
inconvenience would result, the rate should be actually imposed, and levied from 
him, whether he succeeds in passing on the charge or any portion of it to the 
tenant, or not. 

410. There appears to us to be a very strong case for taking a larger irriga- 
tion revenue from the Sone Canals, either from the owner or the occupier, or 
from both. The interest charges on the Sone Canals to the end of 1901-02 have 
exceeded the net revenue by Es. 2,15,44,697. During the three years ending 
March 1902, the average annual excess of interest charges over net revenue 
amounted to Es. 6,26,024 ; so that, until measiues are taken for increasing 
the net revenue, these works are likely to impose a constant annual charge of 
about 5 lakhs on the State. The average annual amount of the water rates during 
the same period has been Es. 10,26,469, on an area of 481,333 acres, or an 
average of Es. 2‘16 per acre. If this average rate could be increased 
by 50 per cent, or to Es. 3-4-0 per acre, or if an owners’ rate of about Ee. 1-1-0 
per acre could be imposed, the chai’ges for ■ interest would be fully covered 
in future. It may not be possible to make such an increase all at once. But 
we think that the question of making some progressive advance on the present 
rates -deserves early consideration ; and that an • even higher average rate than 
Es. 3-4 may be eventually contemplated and will be paid without difficulty. 
The canals have done a great deal for this tract. They have' afforded it 
absolute protection against famine ; and they have greatly, increased the proGts' 
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of cultivation, and the material resourcos of the communitv. Altliougli tlio 
■work lias licpii so far tiupvoductivc, we think that its oonstvactiou has been fully 
justified by its groat, protective value, Were it possible to find two unirrigated 
districts in precisely similar conditions as Orissa and Southern Bihar, we should 
hesitate before roeommonding such an outlay as has been incurred in the 
former for the jmrpose of protecting it from fa mine ; but we should liave no 
hesitation in resjiect of the latter. This is no reason, however, why this work 
should continue, to impose a permanent charge on the tax- payor, if the people 
who derive such great henent.s from it arc now in a position to pay the full cost' 
of providing them. 

■111. jUlraiifagc of (he lease si/slcm. — One valuable lesson is to be learned 
from the history of the Sone Canal system, namely, that even in aroas in which 
the rainfall is considerable and the existing means of in’igation tolembly Avell 
develo)>e<l, and wliero therefore the likelihood of a keen demand for water in 
onlinary years is a matter of uncertainty, there is good ground for believing that 
ultimately, though not perhaps for many years, the people may learn to set a 
high value on the water, and take up at romunerativo rates all that can be 
supplied to thorn. In such oases the .system of leases is excellent, tcacliing the 
people the value of water as an insmance, and protecting the revenue' from 
excessive fluctuation. 

•112. Jrnpadon Bhahua aiul Sasscram. — The whole area of the 
.‘^hahabad district is I.GGS square miles, of which much the larger portion 
is sufliciontly ])rofo(';l('d by the Sone Canals, 'rherc remains to the west an 
im]>nrfanl Sub-<li\nsion (Bhahua) and a part ot Sassciam, containing about 
GOO square Jnil(^s in (he jdains, besides some hill country, beyond the reach 
of the Sone watci's. This tme!, although 281,000 acres .are said to be iiri- 
g:\tod from private works, is still much exposed to drought; and the barren- 
noKs of the fields is all the more striking from its contrast to the fertile 
plains in the neighbourluKxl. 'J’his Suh-division is (mversed by several minor 
.streams coming from the Kaimur Hills iji the south, and the subject ot draAnng 
on them for water has bec'u fully discussed. Six yeans ago. Mr. Buckley, then 
.Sujierintending Ihigineer. wrote an imjwrtant note on the .subject .and concluded 
that the su]qdy in tlu'se rivers "as so precarious that he could not recommend 
the outlay of tlovernnu'nt money on the ])rojec(. 'J'hc principal river here is the 
Ixnramnassa, which seiiamtes Sliahabad from the ]Mii'za])ur district of the United 
Provinces. 'I'he .sujqily of this river is not reliable ; Init. the need of irrigation is 
so great that, in Octol)er ltK)2. we thought it worth while to urgeon the liengal 
Government the im|>orlanee of surveying the upi)er jwrtion of its course whore it 
p.asses through hills. Here, the late Itlr. Lovinge, formerly Chief Engineer of Irri- 
gation \\'orksin Itengnl. left it on record that in “ hisconlident opinion ” there was 
a magnilicent site for a reservoir to contain dO.oOO million cubic feet of water. 
The; stirvcyis now in progress, and it seems clear that an cffcotivc reservoir can 
ho made. But whether it. will be at. a rea.sonablc cost we cannot yet s.ay ; and we 
cannot admit that the liability of this .Sub-divi.sion to famine is so great as to 
justify a large unremunerative outlay. If the Bengal Government sees fit to 
])roce’ed with this ])rojcc-t, it will of course be ncccss.ary to consult with the authori- 
ties of the United Provinces, who have an equally strong claim to the use of the 
Karamnassa for the dry plains of ;Mir/,ai)ur. 

4 . 1 : 5 . Brlrnlc trHf/alioii tcorks in Eastern East of the Sone 

Canals in the Patna, Gaya, and MonghjT districts, there are no State irri- 
gation works, but. a great deal of very imjiortant. irrigation is ofl'eoted 
bv private means. The system adopted is that of jjains and aharas de- 
scribed in paragxaph 403. This system seems to have attained its highest 
development in Gaya, where 1,070,000 acres— more than half the area of tlic 
district- are said to be watered in this w.ay. In the uiiper lands, where 2 ^aim 
are not pmcticablc, aharas only arc made. In lower lands there are both 
paivs and aharas, working in conjunction or separately. The forniei- are 
sometinxes rc.ally canals, more than one of which irrigates maixy thoxi^ands of 
acres in from 100 to 200 villages. Sometimes these work's arc supplied with 
masoni’y slxxiccs, but this is exceptional. 



/ 


162 


/ 


; 4il4i. Tlieso woi'ks are essentially private— the property of the landowners. 
The custom in these distriets, except where there is canal irrigation, is for ;tho tenant 
to pay his a’ont in .hind sharing the produce of the soil with his landowner. 
Theoretically the landowner and the tenant should share ihe produce equally, 
but generally the former claims' at least of the whole. Where this system 
prevails, the ^customary obligation to repair pains and aharas resis on the land- 
owners ; and the maintenance of pains depends wholly on the proper observance 
of this obligation. Unless therefore the system of payment in hind {haoli) 
is also maintained, the obligation, and such inducement as the landowner now has 
to observe it, will disappear together. Mr. Oldham, Collector of Gaya, who 
has devoted much attention to the question of how the maintenance of these 
private irrigation works, which he regards as essential to the protection and 
prosperity of the country, should be secured, would prefer to sec the haoli 
system everywhere abolished in favour of the cash system of rents. In tliis 
opinion, however, he is not supported by other officers ; and as regards the 
maintenance of these works, it is not apparent what advantage would be 
gained by the change, which would result in the transfer • of the obligation 
from the :8houldors of the landowner to those of the tenant. It is true, 
however, that, owing to the sub-division of land, the landowner now rarely does his 
duty in keeping the pain silt-cleared and the ahara in repah ; but he would 
do it still less were it not that he shares in the produce of the land. Owing to 
the sub-division of the land in recent years, and to the total want of any power 
of combination on the part of the landowners, these simple but valuable in'iga- 
tioh works are falling year by' year into disrepair. There is. no law to compel a 
person to carry out repau’s, so they are not done ; and, unless some means can be 
found to stop the resulting deterioration, it would appear as if the Government 
would have to step in and take over the works, or at least thej^jrfwis, altogether. 
There is, however, no urgency at present for so sweeping a measure. 

416. Need of legislation. — ]\Ir. Oldham, the Collector, with the full con- 
currence of Mr. Hare, the Comnussioner, recommends that an Act be passed, 
enabling the CoUeotor to compel the landowners to carry out repairs, when he is 
^ satisfied on competent advice that they are absolutely required to keep up the 
hrigation. In the event of the landowner refusing to bear his shap of the work, 
Mr. Oldham recommends that the Collector should have power to execute it and 
charge the cost to him. 

416. In connection with these private irrigation works, another matter is said 
to require legislation. The water is diverted from a river into the pain by 
means of temporary dams ; and if one of the owners of the pain is energetic 
and wishes to take in more water than his share, he can easily enlarge the chan- 
nel at the head, which is not provided with a masonry sluice, or he can increase 
the height of the dam across the river. In the same way a landowner may put a 
hand in the pain below his own fields in order to increase his supply. Or, if he 
is a new-comer, he may make a new pain and carry water off the river^ to the 
detriment of the owners further downstream. It is easily to be seen what a 
fertile source of dispute this might be, there being no record-of-rights in • the 
water. As a matter of fact, it leads to much litigation, as well as to rioting and 
local disturbances. 

417. Mr. Hare recommends legislation to the following effect : — 

. . To give the Collector power to interfere in cases of the construction of 
. fiawfZs in rivers, in order — 

(1) to -prevent disputes and rioting ; . , ' 

(2) to prevent umnasonable waste of .water to the detriment of 

those who live lower down the river ; . 

' (3) to prevent grave and material- alterations in, and diversions 
of, ihe rivers, which may seriously affect the country. 

Mr, Hare does not consider it would he judicious to allow .the Collector p 3 
make a fuU record-of-rights in water, such as is prepared .for land, . He 
apprehends that the record would be too complicated. ■ Bqt he considers that 
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a record slioiild be prepared wliich would show tbe facts ; and that, wbeii dis- 
putes arise, tbe Collector should have power, on application of the parties^ to give 
an ad interim order which should remain in. force until set aside by a decree of 
the Civil Courts. On the’ other hand, Mr. Oldham, and other' officers-, of 
considerable authority, such as the Hon’ble Mr. Bourdillon, Mr; Maepherson, 
Mr. Knucane, Mr. Maddox, and oin local member Mr. Allen, consider that 
it would be decidedly advantageous to have prepared a record-of-rights in 
water,, no less full than the record-of-rights in land. There is said to be no 
legal obstacle to the preparation of such a record ; and the chief reason why it 
has not been done seems to be, that the work of preparing the record for land 
alone has been as much as the existing staff and esffiblishments entertained for the 
piu’pose could cope with. The landowners, no less than the officials whom we 
questioned on the subject, agreed that, if the power of deciding disputes, with- 
reference to the exercise of or encroachment on rights in water, were exercised 
by the Collector instead of by the Civil Courts, nothing bxrt good would result. 
We think, then, that at least in all districts, or parts of districts, in which the 
maintenance of private works of irrigation is neglected owing to the non-obser- 
vance of customary obligations, or where disputes frequently arise owiag to the 
misuse or misappropriation of water, full records-of-rights in water should be 
prepared with the least practicable delay; and that the Collector should 
be given, for the enforcement of the rights so recorded, not less author- 
ity than he has for the enforcement of rights in land. We consider also 
that power should be given to the Collector to compel the owners of 
a to build a proper masonry sluice at its head, wherever 

there was reason to believe that more water was entering the pain 
than was its just share; and, in the same way, that the Collector shordd 
have power to force any landowner to build a masonry outlet in the banks . of 
the_2W?«- for his irrigation channel, when he was evidently taking more than his 
just share of the water. Another point brought to om* notice is the difficulty 
experienced by any one in taking a water channel through the land of another 
owner who may object to give a right of way. We think that some power of 
compulsorily acquiring a right of occupation, similar to the provisions relating 
to the construction of water-com'ses in the Northern Indian Canal and Drainage • 
Act VIII of 1873, should be conferred upon the proper authority^. 


Section IV.— BIHAR, NORTH OR THE GANGES. 

dl8. Irrigation in Northern Bihar . — The four districts of the Patna 
Division north of the Ganges m-e Champaran, Saran, Muzaffarpur, and 
Darbhanga. They consist of 12,168 square miles and have a population 
of 9,867,373, or 800 to the square ^e. This tract is, as we have 
aheady observed, liable to frequent and serious drought. Between 
the years 1873-74 and 1899-1900, it suffered from two famines, and from 
two scarcities sufficiently severe to require an appreciable expenditure on 
relief operations. In 1896-97 the famine expenditure amounted to 85 lakhs. 
The scarcity of 1888-89 cost 4f laldis ; and that of 1891-92, nearly 2f. The 
severity with which the effects of drought are felt is attributable largely no 
doubt to the density of the population, a considerable proportion of which 
subsist from hand to mouth, and suffer accordingly whenever the crops fail 
seriously and prices rise high. The occurrence of three droughts within 
the last fourteen years demonstrates the variability of the seasons in a 
most striking manner, and suggests the inference that frrigation works are 
likely to be of considerable value as a means of protection. Hi this tract the 
only State irrigation work actually in operation is the small Madhuban Canal, in 
the Champaran district, drawn from the Tern river over which a weir is built. 
It is 6f miles long, and, on an average, hrigates annually 4,126 acres. It has cost 
up to date Rs. 78,646, of which Government has paid only Rs. 6,881, the balance 
havin”" been subscribed by the landowners who benefit by it. The annual cost 
of mamtenance is Rs. 7,495, hut the Collector reports that the arrangements for 
irrio'aiion are very unsa^actory.. Water is. given free of charge to. the rayats. 
This small work requires no further. notice.. . - ■ ' . . - 
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' ' 4l9. y/ie (7a?«af.-4-Althoug]i the rainfall of Tirhut,! north of the 

Gaudak, is rather heavier than that in the lands further south, it is in the 
former that the effects of drought have been most severely felf; owing, we 
were told, to the fact that rice is - more exclusively cultivated in ' the _ northern 
part, while further south other produce is raised requiring less water. Atten- 
tion then has been chiefly turned to the irrigation of Northern Tirhut. 
We take first the district of Ohamparan, which is divided into two distinct parts ' 
by the river Sikrana, flowing from the north-west corner in a south-easterly 
dhection. To the north of this river the slope of the country is from north 
to south, and the soil is clayey and well adapted to rice cultivation. A consider- 
able proportion of the northern part is already irrigated. _To the south of the 
Sikrana the general slope of the country is paraUel to that of the river. The soil 
consists of fine light sand and clay, and is often impregnated with saline matter. 
The cultivators in this tract object to irrigate their land, on the ground that 
once irrigated it always requires irrigation. They seldom even irrigate from wells, 
although in the dry season the water surface is only 12 feet below the 
surface. This seems to indicate that this tract does not often suffer from drought. 
On its north-western border the district of Ohamparan is boimded for some 
miles by the Gandak, one of the few great rivers of Bihar which, like the 
Ganges and Gogra, are fed from the snows, and the volume of which is therefore 
absolutely reliable. A very large project, embracing canals from the right and ^ 
left banks of the Gandak, which were intended to irrigate over 2 million acres, 
was seriously considered thirty years ago, and attention was called to- it again in 
the report of the Bamine Commission of 1880. The much smaller project 
known as the Tribeni Canal may be regarded as part of the original left bank 
canal. Earthwork was begun upon it as a famine relief work in 1897, and it 
was finally sanctioned on the 7th March 1901. The works are now being con- 
structed. 

420. The canal is to be taken from the left bank of the Gandak near 
the frontier of Nepal, and to run parallel to the foot of thehiUs in a south- 
easterly direction, irrigating from its right bank the country lying between 
it and the Sikrana river, and commanding an area of 427 square rmles. It is, 
designed for a discharge of 2,170 cusecs, and the area to be irrigated each year . 
is estimated at 114,000 acres. The sanctioned estimate is B-s. 37,91,789. As it 
wiU du’ectly cut across all the numerous torrents which flow from the Nepal Hills 
south to the Sikrana, the canal must be an expensive one. Its gross revenue is 
estimated at Es. 2,46,000, in addition to Ks. 42,750 on account of enhanced value 
of land revenue. If these figures prove accm’ate, the capital . cost per acre 
irrigated will be Es. 33, that of the Sone Canals being Es. 58. The economy 
in tins case is due to no provision being made for navigation, and to the simple 
character of the head-works, as a weir across the Gandak is thought to be unneces- 
sary. The canal could be extended by dropping it into the Thatharia river • and 
taking it off again lower down, so as to water 115 square miles lying to the west 
of the Tilari river. We recommend that this extension should take place, and 
at oiu’ suggestion the Government have approved of the masonry works now 
ufidcr construction being enlarged, so as to allow of an increased volume 
being passed down the canal whenev'er it may be necessary. We do not doubt 
that in time the cultivators will learn to appreciate this canal as much as they 
do those of the Sone, and that it will prove in every respect a most valuable pro- 
tective, perhaps even a productive, work. 

421. The Dhaka Canal . — The only other State irrigation work now under 
construction in Tirhut is a small one known as the Dhaka Canal ; the water of 
which is to be drawn from the Lai Bakhiya river, of which the minimum dis- 
charge in October is stated to be 300 cusecs. The estimated cost of this canal 
is Es. 2,93,145, the area to be irrigated in the Dhaka Sub-division, 13,600 acres, 
and the revenue ultimately to be gained, Es. 34,250. . It is proposed to begin by 
charging a water rate of Ee. 1-8-0 for rice and Ee. 1 for the rabi crop. The 
canal was sanctioned in 1901, as a famine protective work. 

422. Torrent. <i from Nepal . — The torrent streams that issue from the 
lower Nepal HiUs arc subject to the- disadvantage that the- Nepalese 'have 
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it always in tlieir power to clam tip the ohannels and use the water for 
their own purposes.' Nor can they he blamed for so doing, provided they 
do not waste water. But this being the case, it is only the larger streams, 
■which they caimot entirely stop, that are ■worth examining for irrigation 
jim’poses. Of these there are three in ' Champaran— the Tilari, the Pussa, and. 
the Bakhiya rivers — projects for the utilization of which are now under con- 
sideiution. These streams were said to have a minimum discharge in October 
of 200, 160, and 200 cusecs respectively. But gauge observations taken for our 
informaticin in 1901 and 1902 show that throughout' September in the first of 
these years the discharges were so low as to be practicably valueless, and that 
they were little better in the following years. • Here, as on the Sone Canals, the 
crucial time for irrigation is the liathia in' October ; and if a certain supply 
cannot be guaranteed at this period, it is no use proceeding with these projects.- 
Mr. Bernard, the Collector, bears testimony to the value that these irrigation 
schemes Avould be to the district ; to the lu'gent need of artificial irrigation' owing 
to the irregularity of the rainfall in October ; and to the eagerness of the rayats 
to obtain W'ater. Hut in view of the liability of the supply to fail utterly w'hen it 
is most wanted, we camiot regard these projects as sonnet. It is, however, possible 
that relief labom' might be usefully employed in excavating channels or pains' 
taking otT from these rivers, similar to the AVork referred to in paragraph 430 infra. 

423. Irrigation in Mitzajf'aipur. — The district of Muzaftarpur is analluAual 
tract of the greatest fertility, but subject to the drarvback that, in parts, the 
rice cultivation is so higlily developed tliat the failure of that one crop results 
in a heavy calamity over a considei-able tract of country. The district is well 
Avatored ; it has large expanses of sAA'amj) fxndjhil, and is crossed by numerous 
streams ruiming diagonally from north-AA^est to south-east, and connecting with 
the great boundary rivers, — the Ganges, Gandak, and Bagmati. Prom these 
streams a good deal of irrigation is carried on, and in the rains they flood thfeT. 
country far and Avide. 

424. The Bagmati scheme.— In this district a more considerable scheme 
than those dealt with in paragraphs 421 and 422 has been under considera- 
tion. The Bagmati is a much larger river than the , Bakhiya ; and 
in 1876 it Avas proposed to throAv a Aveir across it, and to construct a 
canal calculated to irrigate 152,000 acres of hharif and 50,000 acres of 
rahi, at a cost of 41 laUhs. This scheme was rejected by the Government 
of India, but Avas revived on a smaller .and less ambitious scale after 
the famine of 1896-97, and AAnrk Avas proceeded Avith for faraine relief. 
A detailed pnojcct Avas then prepoared for a canal to cost 9 lakhs omitting the AA^eir 
over the river. This was condemned by Mr. Buckley, the Chief Engineer, who 
considered, as his predecessor Colonel Haig had done twenty years before, that a 
Avch’ and proper regulating head sluices were quite indisp^ensable ; and this brought 
the question back to the estunate of .41 lakhs Avhich had been rejected in 1876. 
Por any project of a smaller scop)e the construction of a weir could not be justified. 
It seemed evident, lioweA^er, that the larger work could never be remtmerative ; 
while, in the opinion of the Lieutenant-Governor, the arguments which had been 
advanced in its favom’ as a purely protective AA'ork were not sufficiently strong 
to AA'arrant its 'execution. 

425. I'his opnnion Ave are inclined to accept, but Avith some reservation. 
The papers indicate that the project is likely to cost between 40 and 60 lakhs, hut 
that the aAmiage gross revenue AVill amoimt to 1^ lakhs only, of which 1 lakh 
win be required for Avorking expenses. Taking interest charges at 5 per cent., 
a rate AA’^hich alloAVs for interest dming construction, the AA'ork is likely to 
impoose a piermauent charge on the State of between 14 and 2 lakhs per annum. 
A Collector of long expierience in this district considers that the pnobable cost 
of pu'oviding famine relief, within the tract which the canal would pjrotect, is 
equivalent to an annual charge of Bs. 26,000. Such an estimate must be 
necessarily spoeculative ; but if the cost of relief is no greater than this, Ave cannot 
but agree that it is not Avorth while for the sake of avoiding it to incm* a 
permanent charge of 1^ or ,2 lakhs. We are imAA'illing, how:ever, to believe 
that it is hopeless to. anticipate a higher.average gross revenue than' 1| lakhs 
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fi’om'a work wliicli is capable of irrigating 200,000 aci'cs, or an all round rate 
of only 12 .annas per acre! It may not bo possible to realize a higher rate than 
this in a district which can do so well without irrigation in years of ordinary 
rainfall, or in three years out of four. But after the experience gained on the 
Sone and'Orissa Canals, we think that it should be possible to educate the 
people in the value of proteetive irrigation ; and to induce them, within a 
reasonable period, to take long leases at rates not lower than those which are 
now realized on the latter canals, where irrigation is certainly- not more 
valuable than it would be in Muzaffarpur. If the canal can be relied on to 
give unfailing protection to 200,000 acres in a year of drought at a capital 
cost of 60 lakhs, it cannot be regarded as very expensive ; and if it were possible 
to increase the gross revenue within a reasonable time to 2^ laklis, involving an 
all round rate of only Re. l-4i-0 per acre on the Avhole area that ean be irrigated, 
we think that the construction of the work would be justified on aceount of its 
proteetive value. We reeommend, therefore, that detailed estimates should 
be prepared, although it may be advisable to defer its oxeeution pending 
completion of the Tribeni Canal, and of the smaller experimental project in 
Darbhanga referred to in paragraph 429 below, when a better idea may be 
formed of the revenue whieli-may be exjiected from works of this class. If this 
be done, and the estimate is generally approved, the work will be available for 
the employment of relief labour. We are not satisfied, however, that 
the smaller scheme of 1896 should be wholly condemned ; and we think there may 
perhaps be a good case for completing it as a district work as proposed by ' 
Mr. Disney, the District Engineer, either at once or whenever it may be neces- 
sary to employ relief labour. 

426. Irrigation in Darhlianga . — The physical characteristics of the 
Darbhanga district resemble in many respects those of Muzatfarpur. Numerous- 
streams flow into the district from the Nepal hills, and south of the boundary 
stretches a broad belt of rice land. The whole of the district north of the- 
Bagmati river was severely affected in the famine of 1896-97. There were, how- 
ever, four tracts which escaped the effects of the drought, and in three of these 
the escape was due to irrigation from the rivers running through it. 'Thefom-th 
was a rahi tract. In this district two projects have been brought before us — the 
Dous and the Kamla irrigation schemes. 

427. The Dous project . — The Dous is a minor river that flows from Nepal ■ 
into the north-west corner of the district— a tract which was severely affected 
by the famine of 1897. There are no records of the discharge of this river, but 
it is known that it is dammed up by the Nepalese after November. If a volume 
of from 125 to 260 cusecs could be counted on during the hathia, an area of- 
from 6,000 to 12,000 acres of rice might be watered. The evidence before- 
us was, however, to the effect that although in ordinary years the rayats might 
take the water, they would certainly object to paying for it. There is no more 
to be said of this project, except that here, as elsewhere, measm’es should be 
taken to learn exactly what volume can be counted on in the rivers at all seasons. 

428. The Kamla project . — We shall have occasion to refer below to the 
excellent work done on the river Kamla, by Mr. R. S. King, a sub-manager- 
on the Darbhanga State. We have had to consider whether operations should 
not be entered on here, on a scale more extensive and more permanent than 
can possibly be secm’ed by works of this kind, the success of which depends 
so much on the personality of a single individual. In 1877 a scheme was- 
drawn up for providing irrigation from this river by a main canal 12 J miles 
long, with three distribuiaries, to command an area of 460 square miles. 
The cost of the project, which was carefully worked out, was estimated at 
Rs. 10,41,000 and the area likely to be irrigated at 62,600 acres, Erom 
the actual results obtained by Mr. King, it is safe to count upon this-' 
estimate of area being^u'’‘'Rxed, at least in years _ of deficient rainfall. In the. 
inatter of supply, re^I901, ass will be satisfied if water can be obtained up to 
the 16th October ; antt\ '.^.stimate made by the Chief Engineer when the 
project was -prepared, was- tfi&t up4o that date 600 cuSecs w'ould be obtainable 
hi the driest years, and -^00 eusecsin ordinary years. It is also established 
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that tlio livor is too largo to be dammed up in Nepal before that date. There 
seems, tboreforc, to be no reason to apprcbend'tbat the supplies Trill ever fall 
short of requirements. As regards the demand for the water, there is no doubt 
that it would all bo taken up in a year of drought. Snob years occurred in 
1888-89, 1891-92, 1896-97, and 1901-02. In the last two years the willingness 
of the people to taho the water was fully demonstrated. It may be concluded 
that they would be certain to take it at least once every four years. How far 
they would take it in other years is a more difficult question. Mr. King and 
the District Offieem entertain serious doubts .whether they would take the 
water at all. 


4'29. The arguments for and against the execution of tliis work are very 
similar to those which wo have considered in the case of the Bagmati. In both 
there appears to be a water-supply that can be reUed on— a point which, 
however, should bo farther established by a systematic record in future of 
September and October river discharges ; and in both the estimated capital 
cost in relation to the acre to be protected is veiy low, or little over Bs. 20 per 
acre. Both works will have a considerable value, but both will entail a heavy 
permanent obarge on the State, unless a higher revenue can eventually be 
obtained than that which the local oflicers now anticipate. But there is this 
dilTcrcncc, that the Kamla is only about a quarter of the size of the Bagmati, 
and its constmotion will, therefore, involve a much smaller financial risk. 
Bor this and other rc;\sons, we recommend that a detailed estimate of the Kamla 
scheme should now be prepared ; and that if the cost per acre is not much greater 
than now anticipatc<l, or not more than Bs. 25 per acre, it should be sanctioned, 
and put in band as soon as funds can be made available. W o may observe that 
Mr. King has recommended that the wariern channel should be located three miles 
further to the west, \\-bcrc it will be less liable to injuiy from floods, and will 
command a greater area. In riew of the severe (b’stress to which these densely 
pop\ilatcd districts of Northern Bihar arc subjected whenever there is a failure 
of the autumn rains, and of the means' of reliable protection that are 
available, wo arc unwilling to admit that the cost of protection will exceed 
its value until tbc matter has been put to a crucial test. Such a test the 
construction of the Kamla project will afford at a moderate cost. 

430. Frivetfe irrigation xcorlcs . — In these districts, as in those south of the Ganges, 
a good deal of irrigation is carried on from -pains, the property of the landowners. 
One satisfactory inst ance was brought to our notice of a pain made from the 
river Musan, in the north-westom coi-norof Champaran. It was dug as a famine 
relief work in 1897, and since then has been under the charge of 3Ir. Sealy, the 
District Engineer. It irrigates an area exceeding 10,000 acres, in a strip of land 
about 10 miles long, and 3 or 4 miles in width. The necessary sHt clearance and 
other minor repairs arc done entirely at the cost of the cultivators who pay a cess 
on the area iirigatcd. Mr. Soaly makes a yearly budget of his requirements, and 
divides it proportionately among the cultivators, who pay in their money to 
the Collector. The amount is about 2 or 3 annas an acre ; and at the end of 
the year the Collector has generally a surplus to bo carried on to the next. 
Jlr. Soaly says the system works without anj trouble, and he would not hesi- 
tate to apply it to masonry works, were it found desirable to construct them. 


431. Under the enlightened order’s of His Highness the jMaharaja of Dm-hhanga 
private irrigation Avorks on a much larger scale have been carried out with great 
success by Mr. 11. S. King, aaTio has skilfully utilized the water of the Kamla 
river. Iti May 1897, ]\Ir. lung spent about B-s. 10,000 in channels and temporary 
dams, divertin" tho Kamla watci' to tho cast mto old channels of the river, 
from which it could be carried by pains, or village ohannels, into adjacent rice 
lands. In this way ho saved 22,000 acres of rice. Again in May 1901, he added 
a fresh channel long, and in the scan^ rains of that year he 

secured tho rice crop of 35,200 acres situated in 42 villages. In the November 
fcllowing lie made a temporary dam across tho river, turning its whole supply 
into tho drj- bod of the Jibach river, and secured a good rahi crop at an outlay of 

Bb 4,000. 



di32; The excellent. I'csnlts aiidincd hy Mr. Scaly and Mi*. King, . anil 
b 3 ^ the managers of otlio)’ V?statos and factories, .shoir lioAv much can he done, 
by active and energetic ofIiccr.s of long local experience, to utilize the 
available watcr-siipply in- seasons of drought l)y iompornij and compara- 
tively inexpensive expedients ,'ulaj)tcd to the exigencies of the moment, AFork 
of this kind cannot, ho^vever, be carried out conveniently through the agencj' 
of the Public Works Department. A manager of private estates has a much 
freer hand in undertaking nica.sures for the henotlt; of his tenants t,han can he 
given to a Public Works officer. If Government make a canal it is expected 
to pay high compensation for all the land occupied, to provide crossings at 
all village roads, and to incur charges and liabilities -which are really prohibitive 
in the case of -nmidcs required to meet temporary emergencies. Above all a direct 
return of some kind is expected on the outlay, vrliich involves the introduction 
of a scale of charges, and consequent inquisitorial meas\ircs u’hich are certain to 
be unjmpular and also ,costl,Y. M^o'thinlc it almost certain that a gi’eat deal could be 
done for the protection of these disti’icts at a comparatively small expense, and 
at a cost that -would fall far below the net cost to the State of any ambitious 
system of permanent umks, if in seasons of drought prompt measures could 
be taken for throwing earthen dams across the principal streams at the 
earliest possible moment, and for diveiting the water through the network 
of channels already existing, connecting or closing these channels where 
necessary. 

433. Assistance to Dislriot JBoarcls in cao'i'i/ing out relief loorlcs . — In 
these districts there are able and highly qualified District Engineers, who have 
held their appointments for years and Icnoiv almost cvci’y square mile of their 
charges, and on the District. Boards there are many European gentlemen of great 
ability and resom-oe, who have an equally intimate experience of the requirements 
of the district. With such an agency available, it should be possible to keep up, 
programmes of useful works wliich should be undeitaken at the first warning 
of a failure of the rains or whenever expedient, and to modify them when 
necessary according to the exigencies of the jnomont. We think that a 
comprehensive survey of the country should be made under the supendsion 
of the District Boards and their Disteict Engineer.^!, with the object of ascertain- 
ing the most suitable sites for temporary dams and head-works, and of deter- 
mining the cuts and channels which should be made for .the piu'pose.of leading 
water on to the lands in years of drought and short rainfall. . The Boards, 
which are at present prohibited by law from undertaking or inciUTing expendi- 
ture on works of irrigation, should be duly empowered to execute, such works, 
whenever, in the opinion of the Local Government, the emergency has arisen, 
or threatens to .arise, which would render such action desh’able. We have 
it in evidence that a certain amount of money could, if necessary, be made 
available by the Boaixls for these purposes. As it is, they are not infi-equently 
under the necessity of setting aside, in years of scarcity or threatened scarcity, 
considerable sums for the provision, hi threatened areas, of employment'on works 
which are not always of unquestionable utility. In the year 1901-02, no less 
than Rs. 71,000 was reserved for this purpose in the district of Darbhanga, in 
expectation of famine which fortunately did not occur. Had this money, been 
expended in the way which we have advocated, and with the same; happy 
results as have been attained by Mr. King, irrigation might have been provided 
for between 160,000 and 200,000 acres of -vionter rice. Such sums as may be 
allotted by the Boards should be. promptly and liberally supplemented by loans 
or grants-in-aid from Government. And whenever it was shown that ,the 
money had been wisely spent, the sanction of Government should not be 
withheld, even though ah immediate and direct return .should not be expected. 
By these measures considerable' areas might be protected in addition to those which 
may be commanded by large works made by Government agency, such as the 
Bagmati and Kamla schemes ; and the cost would, in many cases, ^ impose a 
smaller burden bn the State than would be , involved by the construction of per: 
manent works, which, in all probability, can never be made remmierative in dis: 
tricts where irrigation is comparatively seldom required. The help of the District 
Board and its officera might be utilized in the, .preparation of a comprehensive 
programme, for famine relief purposes, of similar works such as p.w?®,, cuts 
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connecting riVers and streams for improving tlie distribution of tbe rainfall, and 
for tbe filling, by means of channels from sluices in the river embankments, of 
any tanks n-hich can be used for irrigation, and of the depressions and swamps, 
knovrn as cJiavrs, winch hold water essential for the rice crop in the low-lying 
parts of the coimtry. I'm’ this pm’pose it would be necessary to give the 
District Engineer the help of a special staff and establishment. 

434i. Question- of an h'rigafion cess . — But although we consider tliat in 
granting money Government should not insist, as a sine qud non, on an 
immediate retiu’n, we are strongly of opinion that efforts ought to be 
made to obtain, both from owners and occupiers, some equitable payment 
for "the undoubted benefits which they will derive from the proposed 
worbs. As regards the occupiers, we have it in evidence that in years 
of scarcity and short rainfall they might pay as much as Be. . 1-8-0 or 
Bs. 2 per acre irrigated. • Such a return would go far to cover the actual outlay 
on works as successful as Mr. King’s. But if the cautious views of the Local 
Officers are accepted, there would be little return in ordinary years ; and when 
the expenses of collection, which might be heavy, are deducted, there would 
remain little to cover the cost of maintenance, which, despite the more dr less 
temporary character of the proposed works, it would be necessary to incur. 
Kor should the proprietors of estates benefited be exempted from contributing a 
fair percentage on the cost of the works, or an adequate guarantee for its repay- 
ment. The mode of obtaining such a return or guarantee from proprietors has 
been much discussed by us in the course of our inquiries, and unfortunately 
presents many difficulties. 

435. These difficulties were recognized by some of the representatives of the 
planters who came before us ; and it was suggested that they might be met by the 
imposition of an iirigation cess on the whole district from which a fund 
might be formed for the maintenance of protective works, and the payment of a 
moderate rate of interest on the capital provided by Government. It was con- 
tended that the district as a whole benefited by works which reduced distress 
in seasons of famine ; and that the cost of assessing and collecting a water rate 
on the particular lands to which water might be supplied in each season, would 
form a very high proportion of the amount collected, and would be very unpopu- 
lar. Mr. Hare, the Commissioner, recognizes the objection to a water rate in 
districts in which the demand for water is so intermittent, and proposes a small 
annual cess, which, however, would be limited in its apphcation to the areas 
actually protected by the works. He writes — 

I woiild recommend definite recognition and acceptance of tire principle that, in the case of 
schemes in which the demand for water is intermittent and consequently the receipts for the 
sale of water are irregular and uncertain, a cess should he levied on the lands protected hy the 
scheme — 

[a) The benefits are so great as to recover ample return to the cess-payers. 

(i) The payment is in the nattire of an insurance against failure of crops and famine 
which should he borne by the areas protected. 

The proposal to levy a cess over a whole district or portion of a district, in 
consideration of benefits confeived on a limited number of owner’s, is, in our 
opinion, quite inadmissible ; but we tliink that there is a great deal to be said 
for Mr. Hare’s proposal. The advantages of such a system, in the particular 
circumstances imder consideration, are so obvious that it is unnecessary to 
dwell on them. "We apprehend that a cess' could not be introduced without 
legislation, but we thmk that there may be a sufficient strength, of public 
opinion in favour of the proposal to justify legislation. The rate of the 
percentage to be paid on the capital advanced will be a matter for considera- 
tion ; but inasmuch as protective works in these districts are never likely to be 
directly remuner'ative, we think that Gover-nment may well be contented with 
a percentage less than the market rate of interest, or no higher than that which 
would be deemed sufficient to justify the construction of ordinary depart- 
mental protective works in the districts standing in equal need of protection. 

' The agreement would ensm’e to Governihent a certain and regular revenue in 
retirrn for the outlay incurred ; but it would have an even greater value in pre- 
venting expenditru'C on speculative and iU-considered schemes, which nray 
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otherwise be put forward without any sense of personal responsibility on the 
part of their advocates. It is of course . time that, in the case of a failure 
or abandonment of the works, the cess could no longer be enforced ; but 
tLe risk of such failure must always be run in the case of protective works. 
The cesses^would be credited to the district funds, and the management and 
maintenance of the works' would be under the control of . tlie , District Boards, 
The Board would also be responsible for the payment to Government of whatever 
interest charges may bo imposed. - ' 

436. These proposals would bo equally applicable to the case of permanent 
irrigation works, such as the Kamla Canal, which it may hcreaf for be decided to 
undertake, if the proposed system of management is likely to bo more suitable 
than departmental administration. Wo make them wdth some diffidence, and 
wdthout any attempt to discuss all the details, but we think that they are 
likely to afford the most satisfactory solution of the problem of famine protection 
in these districts. It may be added that, if they are once successfully established, 
very useful proposals arc lilcely to be formulated for works to be included in the 
programmes of famine relief works. We do not recommend, however, that any 
cess should be levied in respect of expenditure on such works, when undertaken 
bond fide for the purpose of affording employment during famine. 

437. The Saran district . — There remains to consider the Saran distiict, 
covering an area of 2,660 square miles, with a dense population of 2,409,509 or 
947 to the square mile. Lil»-e other districts of Northern Bihar, Saran has a 
large community of English planters from whom we received much valuable 
information. The rainfall in Saran is about 46 inches. The cultivators are said 
to be the best in all Bihar. There is practically no waste land, nor do they con- 
fine their attention entirely to rice cultivation. Indigo and poppy are exten- 
sively grown, and a large area is under well-iiTigation. The district has never 
supported itself, and in the best of years there is a large impoidation of graia. 
The inhabitants migrate annually in large number’s to seek employment, and 
sender bring home very large stuns saved from their earnings. At first sight 
then, it is not evident why there should be any great need for famine protection 
in Saran. Yet in 1874 there was a famine expenditure here of Es. 24,40,552, and 
in 1896-97, of Es. 9,26,107. Eigures so large as these claim earnest attention. 

438. The Saran Saran lies in the doah of the Gogra and Gandak- 

The latter river forms its boundary for the whole length of the district. Its ten- 
dency in flood is to spill over its right bank southwards ; and, were it not for a mas- 
sive embankment on this side, Saran would be subject to devastating floods. This 
embankment was made many years ago and was taken over by Government at the 
end of the 18th century. While it protects Saran from floods, it deprives it of any 
advantage it might have from employing the Gandak for irrigation. To meet 
this difficulty it was agreed, between 1877 and 18S0, to make five sluices in the 
Gandak embankment, and to . connect them with four existing drainage coui-ses 
flowing through the district, so as to allow of the Gandak water flowing freely down 
these channels from which it might be fitted on to the fields. The estimated 
cost was Es. 4,63,806 ; and Government agreed to advance this sum ' provided 
those concerned agreed to pay interest at the rate of 4^ per cent. The 
actual capital cost, direct and indirect, has amounted . to Es. 7,06,560. A 
guarantee for Es. 21,750 was given and for some years was paid; the guarantors 
being chiefly indigo-planters, who thus obtained an insm’ance against the loss 
of their crop from drought. In 1884-86 the works were said to have iraigated as 
much as 21,000 acres. The contract with the indigo planters terminated in 
1890, and Government demanded a higher guarantee which the planters refused 
to give. After that various plans were tried, but none gave^ any satisfaction ; 
and since January 1898 the sluices have remained closed. It is evident that the 
irrigation was never on a satisfactory footing. Eromthe evidence that was 
laid before us we think there is a strong general desire, among the agriculturists 
of Saran to have irrigation both for hharif and raU. This is probably due in 
some measure to the large number of English landowners in the district. The 
conditions have no doubt altered. considerably owing to the. serious fafling off in 
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indigo cnltiTatiou, Init tlic nieinboi's of tliis class still recoguisie, more fully tlian 
the native landowners, the great value of an insm’ance against drought. 

439. Before Govermnent ean come to any conclusion on the subject there 
are two points to ho determined : — 

First. — "What would it cost to ensru’e to the Saran district a water 
supply of, say, 2,000 cusecs in the hliarif and 1,000 onsecs in the 
rabi ? 

fS'eaowf?.— TThat financial arrangement could be made for recovering at 
least some retiu'n for the outlay ? 

•140. The supply tlrrough the sluices of the Gandalc embankment does not 
proceed directly from that river itself, but from a bye-channel, which, if the 
main stream of tlie river Avere to go over to the left hank, might be left high and 
dry. The certainty of being able to get water when it is wanted should be put 
beyond all doubt. Elsewhere it has been generally found wasteful to fiU natural 
drainage lines, and draw from them on to the fields. It should be con- 
sidered whether it would not be better to abandon these old channels, and form a 
regular system of new distributaries, connecting with the sluices in the embank- 
ment, just as the oldpaiHS in Shahabad have been displaced by the distributaries 
of the Sonc Canal. Before proceeding further we think that Government should 
have before them a detailed xn'ojcct embracing these and other points. 

441. Fro]}oscd ccss, Saran Canals . — Tlie second question, how a return can 
be obtained for the money spent, is a more difficult one than the first. The Saran 
district is but a short AA'ay removed from Shahabad, and we have seen how there 
the cultivator takes his Avater from the Sonc Canals year after year, be it wet or 
dry, and pays his Avatcr ititc without difficulty. We arenot peKuadedthat the 
same might not occur in Saran ; but Ainfortimately our evidence is to the effect 
that, perhaps once in four years, the cultivator may be glad to have Avater and to 
pay a intc for every acre he Avaters, but that in other years he Avill not take it. On 
this evidence, speculative as it is, and considering that the irrigational require- 
ments of Sarau are not of the first m-gcncy, we cannot recommeudthat Government 
should embark on a larger capital outlay in that district, on the seemity of being 
recouped by water-rates alone. 

442. The alternative proposed by the plairters is the levy of a small cess 
over the Avhole district. We have ah'eady referred to this as a general proposal 
for North Bihar; but special arguments have been brought forward in 
favour of its adoption in Saitin, and it has in fact been strongly supported by 
IMr. GroAA'sc, the late Collector of the district. The landowners of Saran already 
pay a ccss under the Bengal Embankments Act for the maintenance of the river 
embankments. And it is contended that, hoAvever beneficial these embankments 
may be in protecting the districts from floods, their construction has involved 
a reduction in the water-supply formerly di’awn from the Gandak, and also a 
fall in the spring level of wells over the greater part of the district ; and that 
the cost of the ncccssaiy remedial measures is as fair a charge on the whole 
of the district ixs the cost of maintaining the embankments. It is claimed that 
almost the Avhole district Avould benefit by the Avorks proposed, either directly 
from irrigation, or indirectly by the rise in the spring leve land by the greater 
protection that would be afiorded against famine. Stress was also laid on the 
economy AAuth Avhich such a cess would be coUeoted ; AA'hile the cost of assessing 
and collecting a water rate AA’ould form a high proportion of the amount collected, 
and be a A'ery unpopular tax. We consider that here the proposal for 
a general cess must be regarded as inadmissible ; and that the most that can 
be proposed is a cess limited, as suggested by jfir. Hare, to the lands protected 
by any scheme that may be proposed. We may add that the Honourable 
]\Ir. Bom-dillon, llr. Slacke, and Mr. W. C. Maepherson, aU officers intimately 
acquainted Avith Saran, pronmmeed most decidedly against any proposal for placing 
a cess on the Avhole district ; and that indeed the two first of these questioned the 
benefit to be derh^ed from giving any irrigation at aU to so flourishing a 
district as Saran. We are unable to record any definite opinion on this point 
tmtil AA'e know what the cost Avould be of supplying the irrigation. 

z i 



443. It may be said that tbo failure of the arrangement described in paragfapb. 
438 sboAvs that a voluntary cassj such as vro have recommended, may bo expected 
to break down in practice. Apart from tlie fact that tlie original agreement 
expired after ten years and that its renewal could not be enforced, there were 
special reasons, for the failm’c. The works, as actually constructed, appear 
.to have been of little real benefit;' and it is doubtful whether the protection 
afforded was equivalent to the charge made for it, except in the year 1884. Those 
who were most interested had little or no voice in the management, "which was 
entirely under the Public Works Department, . although a work of this Icind 
was one for which departmental management was very unsuitable. The 
guarantors complained that many of the provisions of the agreement had not 
been duly observed by Government, and that they were asked to renew on 
terms much less favourable than those of the original agreement. The evidence 
and papers on this subject indicate that there were faults and mistakes on both 
sides ; but we do not think that the arrangement was in jn’inciiffe unsuitable, or that 
either a water rate assessed on the area irrigated in each season, ora 
compulsory cess on the whole district, would have been a more workable or 
appropriate arrangement. 


Section V.— CHOTA NAGPUR. 

444. General conditions . — This province is of a totally different character 
from that of the Bengal plains. Geologically it is of gneiss formation, and con- 
sists of broken hiUy country, much of it at an elevation exceeding 2,00b feet. 
The British portion of Chota Nagpur consists of five districts enclosing an area 
of 27,000 square miles with a population of 4,900,429 or 180 to the square mile. 
The population, chiefly aboriginal Kols, are poor cultivators, backward and 
scattered. Much of the province is under forests, and, as in the neighbouring 
parts of Orissa, mahua and other forest produce form a very important part of 
the food of the poorer classes in ordinary times, and go far to help them when 
the rice crop fails. The Tributary Native States, which in general lie to the 
south and west of the British districts, are still more backward and thifily peo- 
pled. They cover an area of 16,027 square miles -with a population of only 890,834, 
and consist of a confused mass of hills, ravines, and plateaux. A large area is 
covered with valuable sal forests, and they contain much mineral wealth stiU un- 
developed. The annual rainfall of Chota Nagpur generally exceeds 60 inches, and 
even in the driest year, only in one district has less than 36 inches ever been re- 
corded. Pailure of crops then can hardly be attributed to want of ramfall, but to its 
not falling at the required season ; especiaUy'when it ceases as early as the middle 
of September, the October ramfall being of exceptional value. The assm-ance 
given by artificial irrigation to the success of the rice crop is highly appreciated ; 
while the District Officers estimate that even in ordinary years the produce of 
irrigated rice lands is 25 per cent, more than that of ururrigated. 

445. Chota Nagpm’ is not a pro-rince in which great irrigation projects could 

ever be carried out. There exists everywhere a system of damming up valleys 
by a succession of bands from 8 to 10 feet high, thus forming small tanks or 
aharas. These are not generally supplied •with masonry sluices, but the water 
soaking through them serves to irrigate rice patches on the downstream side ; 
'while, in the bed of the tank itself, as the water is drawn off, wheat or gram are 
sown in the moist ground, and a good rahi crop is obtained. There are many 
thousands of these hands and aharas throughout the province, and we had 
universal testimony that they are everywhere neglected. The beds of the 
aharas are silted up. The hands are worn down, and out of repau. In the 
repair of these hands and the increase of their numbers lies the advance- 
ment of irrigation in Chota Nagpur. In this undulating tract, with its copious 
if irregular rainfall, there must be numberless small streams the waters of 
which could be dammed and diverted into tanks, and utilized in saving the crop 
'at critical seasons. Our evidence indicates that the construction of smaller 
works of this kind has led to an increase in the value of produce, and to a . rise 
■in rents which has rendered the expenditure highly remunerative ; and we .have 
no doubt that this will generally be the case where the works receive the personal 
attention of a capable- manager. . . . . 



in 


‘MC. Ohslacics to (xtonliurj irrigation . — An initial dillionlty con- 
ncclcd ivitli the coiisiniciion oC protective •works by the State is that 
tiovornment will not he able to secure any return on its expenditure in theforln 
of an occupioi-s’ rate, snob as is levied on largo irrigation "n'orks but is 
quite unsuitable for •works of the class proposed. This is of little importance 
in the case of lands of -which Govcrnmoixt is the jiroprictor, as it can derive, 
at any rate at the next revision of settlement, a return on its expenditure in 
the form of aii enhancement, of rents proportioned to the benefit which 
the lands will receive from the works. 3Jut in the ciisc of permanently 
settled lands Government will get no rctxini at all, and for improvement 
in these lands reliance must be ])laecd on the elforis of either the landoUncrs 
or the tenants; and it is on their efforts that the extension of irrigation 
in Ghota Nagpur must to a ven- considerable extent depend. The cliicf 
obstacles are tlie impecunious and improvident chameter of the landowners, and 
the unprotected conditions under which the tenant holds his land. To deal 

with the tenantry. There is iisyet no tenancy hnv in’ Ghota Nagpur, and 
every totianf is virtually a tenant -nt-will, his rent being liable to enhancement at 
the caprice of his landowner. The introduction of some kind of tenancy law 
appc.irs to ho eminently desimhlc. The Commissioner, !Mr. .Slacko, is, however, not 
]>ropare<l to rccnninend that the precedent of Jlcngal should be exactly followed; 
and he cnnsidei's that a tcm])orary exemption from cnhancc.mcntof rent on account 
of improvonu'nt.s executed by the tenants would, in the circumstances of the pro- 
vince, be suflieiont for the. jiresent. 'i'hc point is not one on Avhich we need offer an 
opinion. 3?u( exemption for a period .suflicicntly long to make it worth-while for 
the tenant to improve ought to 1)0 given. ^Ir. Slackchas littlchoiicof inducing 
the landowners to execute improvements. Hut Mr. Lyall, the Deputy Commis- 
sioner of P.'damau, take.s a more hopeful view as regards his district, and believes 
that he cmild adv.-mce quite a lakh of mpecsin it at present, and more hereafter. 
Mr. Slacke aho ndmit.s there arc a few well-to-do and prudent landoumers who 
might he indtiecd to make imj)rovemcnts if they were supplied with funds by 
mean*- of takari, and believes that in his division he could distribute fully four 
lakhs a year. Advances should, we think, be freely made, and on liberal terms. 

•1 17. Irrigation in Ealafes,— One peculiar feature of the division is that two- 
thirds of it is under Government, either ns proprietor in the ease of Government 
INtatcs, or as Manager in the cxwo of Encumbered Dstutes or of Estates under the 
Court of Wards. In all three classes of e.slatc.s, much more might apparently 
be spent than at jircscnt on useful works of irrigation. In the ease of 
Government INtates the tenants have been gnmtcd a settlement, and it hasbeen 
thought undcsittd)lc to cidiancc rents prior to its expiry. Apparently there is no 
legal obstacle to such cnhance.ncnt in coii'-idcmtion of incrc;iscd value imparted 
to the holding by an improvement executed othcrwi.se than by the tenant; and 
the propriety of such enhancement has been afllrmcd in all Indian tenancy la-ws 
with which we are acquainted. Moreover, according to Mr. LyaU, the tenants 
would be perfectly willing to pay the enhanced rent for the sake of irrigation. 
In these circumstances tlierc would seem to be no impropriety in the lc-\y of 
an enhanced rent on so much of a tenant’s holding as is found to have received 
henefit from an irrigation -work made or improved by Government on any of 
its estates. C.are would of coui-sc be taken not to levy the enhanced rent -until 
the beneficial chameter of the improvement had been demonstrated beyond 
doubt. And (Xi refill distinction Avould have to be made between real improve- 
ments and those repairs which arc required in order to maintain the efficiency 
of existing works. Scrupulous care ought, in our ojiinion, to be taken to see 
that Government docs not on its own estates incur, even partially, the rejiroaoh 
of neglecting those repairs of irrigation Avorks for Avhich landlords are liable 
according to the custom of the country. In the cjisc of Wards and Encum- 
bered Estates, GoA'crmnent is in a position to enhance rents on the tenants 
Avith the same freedom as priA'atc landoAiaici's ; and in the fomcr, as on its 
oAvn estates, Government should execute Avithout hesitation or ■ delay such 
improvements as a solvent and prudent landlord Avould be Avilling to undertake. 
On ]3ncumbcred Estates the assets arc, according to oiu* CA'idence, at present 
administered* AAoth dhe .sole object of clearing, off the' liabilities within 
the shortest possible period, and any scheme Avhioh does not proAride for 



clearing tliem witMa fifteen years' is generally rejected 'by superior antliority. 
According, lio-vrever, to tlie provisions of tlie Encumbered Estates Law 
regarding appropriation of the assets, full equality, if not actual priority, is 
given to the execution of improvements over the clearing of the liabilities ; 
and this provision would seem to justify a liberal expenditure by Government 
on the execution of improvements out of the revenues of Encumbered Estates 
wMle they are under management. If these principles are accepted, it is 
clear that there is a considerable field for the improvement of irrigation in 
Chota E'agpm* by Government in its capacities of landlord and manager. And if 
our views of the duties of Government are accepted, we tbiuh that a compre- 
bensive investigation should be made, under competent professional advice, 
iuto the requirements of the three classes of estates which we have specified ; and 
that funds should be liberally allotted for such works and improvements as may 
be approved. 

M8. Projects in Palamcm.—kvamg minor irrigation works om* attention 
has been drawn to five small projects for utilizing the waters of certain streams 
in Palamau — the driest and probably the poorest district in the province. 
Two of these projects consist of building a weh across the rivers Nadaura and 
Phi, tributaries of the Amnat, itself a tributary of the Koil, and of constructing 
distributary channels. The third is for a weh across the Suddaban, a tributary of 
the Koil, with a distributary channel. The other two projects are for the con- 
struction of two small reservohs at Pakraha and Dhawadih. Particulars are 
given below, but it must be observed that the information regarding the dis- 
charge of the rivers is very meagre and uncertain : — 


Name of project. 

Catoliment 

basin. 

1 

Discharge available. 

1 

Area to be 
watered. 

Total 

estimated 

cost, 



1 

! 

! 

Acres. 

Bs. 

Nadaura . 

8 square miles. 

100 cusecs in September; 

2,700 

77,400 



dry in November. 



Piri . , . 

20 jj „ 

240 cusecs in hUarif . 

12,000 

1,77,000' 

Suddaban . 

22 ,, „ 

200 cusecs in December 

12,600 

1,58,000 

Pakraba . . 

600 acres. 

13^ million cubic feet 

1,000 

39,000 



to be stored. 



Dhawadih 

125 „ 

9'5 ditto 

108 

1 

1 


It cannot be pretended that much reliance can be placed on these 
figures, especially on the discharge of the rivers. The reservoh schemes hardly 
need further consideration ; and aU five have such small catchment basins that a 
failure of rain in the field to be watered must imply a like failure in the gather- 
ing ground. It is, however, desirable to see what can be done by diverting flood 
water by means of cheap weu's, into a succession of aharas where it can be stored 
up for future use. We agree then with Messrs. Slaoke and Lyall iu recom- 
mending that a trial should be made of one of the three weir projects. 

41'9. Of the 2,700 acres to be protected by the Nadaura project only 1,000 
acres are Government land ; and it has been proposed that the works should be 
restricted to what is necessary for the irrigation of this land, in which case the 
cost is estimated at Rs. 37,000. The larger scheme is of course to be preferred 
if the landowners will contribute a fair share of the cost, failing which the smaller 
scheme must be considered on its merits with the Piri and Suddaban projects. 
We should add that the Public Works Officers are less sanguine of the success 
of these schemes than the Civil Officers, and think that they will often fail 
to protect the crops at a critical period. This apprehension appears to be 
based rather on the results of experience on the Sone Canal, and other works 
in Bihar, than on actual practice in Chota Nagpur, in which there are no 
departmental irrigation works. The real question is whether the works will 
increase the seemity and the profits of cultivation to such an extent as 
to justify an -enhancement of the rents. On this point we attach weight 
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to tlie opinion of tlio Cml officei’s, and recommend tlie construction of one "work; 
tentatirely:, or as an experiment whicli at tlie ‘U'orst is not likely to prove very 
costly. 

450. £!orarlnr and Karo projects. — Trro otlier irrigation projects irere 
brongkt to our notice in Cliota Ivagpur, tke Korarbar and tbe Karo. Tbe former 
scheme is to irrigate a gross area of between 40 and 50 square miles on the left 
bank of the Korarbar, a tributary of the Sone. JFrom the statistics given it is 
clear that this project is only practicable if combined with water storage, and we 
have no information before us as to Avhether this is possible. The information 
about the Karo is a little fuller. It is proposed to build a weir across the 
river, about 30 miles south-west of Eanchi (a tract which suffered severely 
from famine both in 1S97 and 1900), and from its right end to construct a canal 
commanding a gross ^arca of over 200 square miles. From discharges taken 
it seems probable that 200 cusecs could be relied on in the month of October. 
We recommend that this project he carefully worked out. 

451. Need for expert assistance. — It is evident that the uTigational 
resom'ces of Chota Kagpm* have not yet been thoroughly explored. As aheady 
stated, this is not a province for large works. We would recommend that for 
five years an intelligent Engineer should be attached to the Commissioner. Bos 
duty would be to put himself in communication with all the district officers and 
others acquainted with the coimtry, and to submit from time to time projects for 
improving the irrigation. A budget provision, not exceeding one lakh per annum, 
might be reserved for the execution of these works, which, h they failed to afford 
full protection against famine, would at least place the inhabitants in a much 
better position to combat it. 

452. I?<?hV/’7corZ-s.— The silt clearance of aZ/ffjvs and the repair of la7ids 
afford an excellent form of famine relief labour. It may be objected that this 
is expending public money on the improvement of private property. Were it 
a question of repahing a few large reservoirs situated far apart this argument 
would have force. But where nearly every village has its afiai'as, it is not only 
thoh owners that derive benefit from them, for it is the interest of all that they 
should be in good order. If a contribution can be obtained from the owner it 
should be taken, but the work- shoidd not be allowed to perish owing to his 
indifference or impecuniosity. 

453. Contrast heUceen Chota Nagpur and Sontlial Parganas. — In contrast 
to the unsatisfactory state of affairs m Chota Kagpur it is a pleasure to call 
attention to the good work going on in the neighbouring district of Sonthal 
Parganas, regarding which we have received a most interesting note from 
Mr. H. Maepherson, the Settlement Officer. The progress is due to the 
energy and power of co-operation of the rayats, and to the judicious 
com'se of legislation. Here, as in the neighbouring districts of Chota Nagpur, 
the landowner does nothing to assist his rayats in improving their lands. But 
here, at least, he is powerless to interfere. The result of an agrarian agitation in 
1873, against the uncontrolled enhancement of rents liy the proprietors, was the 
enactment of a law rmder which the rentals of the whole distnet were settled 
by Government officers for 15 years. At the end of this period they were made 
subject to alteration, only by the order of the Settlement Officer, and they have 
practically remained rmchanged for 25 years, during which the area of culti- 
vation has risen from 208,178 to 332,832 acres. To quote the words of 
iUr. Maepherson — 

The land system of tbe Sonthal Parganas is one which lends itself with peculiar advan- 
tage to co-operation amongst the cultivators of the soil. Tbe unit is tbe village. At tbe 
head of almost every village there is a headman. Tbe headman is the representative of the 
village through whom the villagers as a body deal with the proprietor. The proprietor is 
merely the rent receiver, and has no part in the management or internal economy of the 
village. 

His interference, if he is at all disposed to interfere, which few landlords in the Sonthal 
Parganas are, is liable to, he checked at every turn by appeal to the local officer, who, besides 
being the Court of Civil and Criminal Justice to the people, is their, active and syr^'-v^thetic • 
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safoguarcl npninefc every Ecm of oppression llmt mny lio practised by Iicadmnn or proprlelor. 
The bcadiYinn is, appointed by, and is liiihlo to bo dismissed byj tb6 Dislrict OHiccr. Hence it 
is that in tbo Sontlial Parganas tl)o villajro communes, witli its headman and ciders, tlonrishcd 
with a very sir on" and vigorous life. The faculty of association and co-operation has'licen 
fostered and developed to. a tlcgrce Hint is impossildo in the ordinary district. It is this 
facility of co-operation, to whicli, 1 think, is chiefly due Iho very extraordinary nlilizaticn that 
has ccourrcd of tho natural irrigalional advantages of the district, ' AVorks that have been 
beyond tbo moans and enlorpiise of tbo individual cultivator have been fuccrsffully {•nrried 
through by the nnilcd efforts of the community, each member of vebieb has ibarcd in the 
general resultant good; and co-operation has fold not only .on tbo viork of eonstnictien 
imt also on the work of maintenance and repair. By a , special provision of the village 
recnrd-o£-rigbts and duties, which was framed $5 yearn ago and has now been renewed, 
it is the duty of tbo lic.adman and mynts of a village to main(.ain and repair all tho 
villngo hands, tniiK’s, and other works of irrigation. AYbilo spenking of tho rccord-of* 
right-!, I may note another of its special provisions, namely, lh,at without reference to the 
proprietor any raynt may ennstnict embankments and like works for pnrposc.s of rcclam,ation 
and irrigation, provided ho docs ne t thereby c.-mso iniury or lo.s.s to others. This claii.sc removes 
the proprietor from interference with tho work of imjirovcment, and leaves the individual 
rayats and tho community free to think out and execute their own ideas of improvement. 

Tho Sonthnl is mi nclivc irrigator. As ho reclaims land from the 
jtinglo ho torraccs the slopes, Ihroivscmhankmcnls across the (lopre.s.sions, anti dams 
the streams, thcrohy diverting the ivalor on to his ticlds. But -Mr. Itlacpher.son 
seems to think that there is rcasonahle hope of constructing larger irrigation 
•works than these in this district; and he advises that a qualilicd Engineer 
he sent for a year to make a careful study of the ground, decide on the sites for 
irrigation works, and prepare rough estimates of their cosi. AYhen an otfiocr 
can he spared this would no donht he a useful measure. 1 he Sontlial Parganas are 
not in need of much famine protection. In 180G-97 there were on an average 
1,790 people a day on rdief works. Tlicmcan annual rainfall for the last 10 years ' 
has been o2-7 inches ; tho maximum in 1893 was 71‘27inches ; the minimum 
in 1893 was 3S‘96 inches. , 


Section VI.-GENERAL. 

4ioo. Schemes in Nadia disfricl . — In the previous five sections we have 
described those parts of Bengal which we vdsited, and wlicre there were either 
existing works of State iiTigation, or proposals had been made or cause had been 
shovTiforthe execution of such works. lYe have had evidence, however, that in 
other parts of Bengal there have been occasionally seasons of great scarcity and 
distress. Perhaps this is most marked in a portion of the district of Nadia with 
an area of 1,182 square miles and a population of 630,558. Here, in the 
famine of 1896-97, there were 28,000 people on relief works, and 83,000 receiving 
gratuitous relief. Eegarding tliis distress Air. Pinncanc, tho Commissioner of the 
Division, testifies from liis own personal knowledge “ that the distress in parts of 
Nadia, and the failure of the crops there, was far greater than in Saran, and that 
the people there were quite as impoverished.” He called oui' attention to two 
irrigation schemes proposed by Bai Bahadur Diyark-anath Sircar, who was for 
many years Engineer of this disti-iot. The first of these schemes is” to iragate the 
doab lying between the Bliagiratlii and the 'i elnngi, by means of a canal about 
80 miles long taken from the Ganges. This, it is estimated, would cost about 10 
lakhs. It would require masonry head-works, and the people would, it is said, he 
willing to pay 6 annas per acre watered, per annum. No information, however, 
is given as to the size of the proposed canal, or the area to he nrigated. The Bai 
Bahadur’s other scheme is for the canalization of the river Bhaimh. We would 
suggest that these projects should he worked out sufficiently to enable . Govern- 
ment to decide on -their feasibility. They might prove a valuable form of 
famine relief .works : on the other hand, it is right to add that Mr. 0. S. Smith, 
Executive Engineer • of the Nadia Bivers Division, pronounces against the 
practicability of any irrigation works in this district. 

456. Frivate ivories in Monghyr . — Our attention was called by Mr. WiUiamsi 
Commissioner of Bhagalpnr, to . an excellent. private irrigation scheme in the 
Monghyr district known as the Goraldipur Irrigation Work, which was executed 
in 1876-76 by Colonel lilpney, then Manager of the Darhhanga Estate, and which 
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lias 1)6611 of great lienefit to a TnimlDer of villages. Tfeliave no infonhation as 
to the details of the vork, heyond the fact that the vater is stored in a large 
reservoir, 

467/ Well-irrigation . — Orring to tlie absence of statistics it has been impos- 
sible to procnre any precise information as to the extent of veil-irrigation in 
Bengal. But, from a statement vhich has been furnished to us by the Director 
of Land Records, giving an estimate of the probable extent of veil-irrigation in 
the various districts of the Province, ve jfind that, out of a total area of 
662,000 acres irrigated annually from veils, 538,000 acres lie in the seven 
districts of Biliar, and that the three districts of Monghyr, Bhagalpm*, and 
Palamau, accoimt for practically the vhole of the balance of 124,000 acres. 
Even in Bihar the area under veil-irrigation amounts to under 0'5 per cent, of 
the vhole cultivated area, against 21 per cent, in the adjoining districts of BalHa, 
Ghazipur, and Gorakhpur, of the United Provinces, In fact, roughly speaking, 
at the Gandak river veU-inigation stops. The reason is perhaps not far to seek. 
Out of the thirty-eight districts of Bengal only eight have a rainfall of less than 
fifty inches in the year, and of these six are in Hihar. There is not a single 
district in vhich the average monthly rainfall does not amount to half an inch or 
more for eight months of the year ; and only four in vhich it does not do so for 
nine months out of the tvelve. With this abundant and evenly distributed 
rainfall, there is generally left, in the flat alluvial soils, ample moisture for the 
grovth not only of rice, vhich is the principal staple crop, hut also of large areas 
of second crops, principally pulses. Moreover, vhen the rain is not sufficient for 
the maturing of the rice crop, veils do not provide sufficient vater to save it over 
any large area. On the other hand, the aJiaras and pains, vhere constructed, 
seem to be fairly effective for this purpose, even in the vorst years. The 
Bengal cultivator accordingly prefers these means of irrigation to veils vhich, 
generally speaking, are only used for garden produce, sugar-cane, poppy, and simi- 
lar valuable crops. Wells are, hovever,used for the raising of rati cereals in a 
fev localities, particularly in the Sasseram Sub-division of Shahabad, and portions 
of the Saran district. 

458. The usual method of raising vater is by means of the veighted lever 
vorked by manual labour. Cattle do not seem to be employed anywhere except 
in the Sonthal Parganas, vhere Mr, Macpherson tells us that a fev veils are 
vorked by them. As a consequence the areas irrigated by each veil are generally 
very small. Eive acres seem to he a large area to be irrigated from a permanent 
veil, and temporary veils sometimes vater as little as a tventieth of an acre, 
Mr. Hare told us of veils in the Saran district vhich supplied considerably larger 
areas. But these ve gather are the exception. In the market gardening tracts 
aroimd the large tovns, such as Patna, numerous lever veils are dotted about, and 
in combination irrigate considerable plots of potatoes and other vegetable and 
garden produce. In the hiUy tracts, such as the south of the Gaya district, Chota 
Hogpur, and the Sonthal Parganas, veils have to be sunk into the rock. But 
novhere do they seem to be expensive, or the vater to lie very deep. In many 
parts it lies so close to the surface that temporary veils can he dug for very 
small sums. Attempts vere made in Horth Bfliar, during the famine of 1896-97, 
to induce the people to dig these veils, but vith poor success. In many 
places apparently the soil is so loose and sandy that veils will not stand without a 
lining of some sort. Eor the supply of veils, reliance seems to be generally 
placed upon percolation from the upper porous strata, and no general attempt 
seems to be made, as in the United Provinces, to reach the porous subsoil underly- 
ing the clay beds, which are no doubt to be found at varying depths beneath the 
superficial strata of sandy soil. That copious supplies could be obtained in this 
way is tiiovn by the success attained vith tube veils made by the railvay 
company vhen seeking for a supply in the vicinity of Patna EaUvay Station. 

459. It is not easy to say vhat scope exists for the extension of veil-irrigation 
in Bengal. Probably little can be done outside Bihar; But, here at least, ve 
have it on the authority of Messrs. BourdiUon, Hare, Macpherson, and other 
witnesses, that there are many places in vhich the soil, water-level, and other 
conditions are suitable for profitable veU-cultivation, and to vhich it has not 
been extended. The operations of the Opium Department, and in particular those 
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of Mr. Tytler to wMcli allusion will be found in paragraph 463 infra, show 
that something might he done by the judicious advance of money to small 
landowners and substantial tenants for the construction of permanent 
wells. "We think that systematic inquiry should be made throughout Bihar, and 
especially in the western and central portions, with the object of determining ^ 
the places best suited to irrigation from permanent wells; the possib'ihty 
of reaching for that purpose the subsoil spring supplies, by penetration of the 
clay beds ; and the feasibility of extending further the practice of irrigation 
from temporary weUs, which has proved in famine years so valuable a resource 
in the eastern districts of the United Provinces. It would he worth while to 
depute an intelligent officer of the Agricultural Department to those districts to 
acquaint himself with the practices there, and to ascertain whether the obstacles 
to their extension into Bihar are surmountable or not. Experiments based on 
the information thus obtained might be tried on estates under Government 
management, where cultivators from the well tracts of Saran or the United Pro- 
vinces might be given leases of lands, and tahavi for the construction of wells. It 
is impossible, on the vague and imperfect information now available, to say what 
the result of these measm’es would be. But if it were found possible to teach the 
Bihar rayats to cultivate rahi with profit by means of permanent wells, and by 
means of temporary w^ells to save or sow a rahi crop in a had- year, a valuable 
resource would have been found for many of them in times of drought. 

460. Takavi . — A matter which has hardly been brought to the test of expe- 
rience in Bengal, is the extent to which the execution of private improvements can 
be stimulated by advances of tahavi. The total sums advanced during the last 
ten years amount to only 10-| lakhs, or about one lakh per annum. Of this total 
sum Rs. 6,65,000 were aUotted for works of irrigation, mostly tanks and ahdras ; 
and of this Es. 3,32,000 were distributed dm'ing the famine year of 1896-97, aud 
only 3,33,000, or less than 40,000 per annum, dtuing the remaining years'. 
The single district of Gaya accounts for Rs. 2,83,000, of which Es. 1,04,000 were 
advanced in the famine year. These sums are extraordinarily small for such 
a large and populous province as Bengal. The reasons stated are those usuaEy 
giveu, such as the unpopularity and cumhrousness of the system, the absence of 
demand, and the like. We were also told that appreciable discouragement had 
resulted from refusal by the Imperial Government of allotments applied for by 
the Local Government. But we fear that a more potent cause than any of these 
is the usually faint interest taken in the matter, except on the occurrence of 
exceptional calamities, when large sums are advanced under the Agriculturists’ 
Loans Acts. We have it on the evidence of most competent officers, including 
our local colleague, Mr. AUen, that much larger sums might be advanced for 
the construction, repah’, and improvement, of wells, aliaras, and^aew^;' and we 
recommend the general adoption of a more vigorous policy. Eor remedy of 
defects in the system we have not many suggestions to make, beyond those put 
forward in the general chapter on the subject. But we think that powers of 
granting tahavi should be conferred as a matter of course on aU officers in charge 
of sub -divisions of districts, and on selected officers subordinate to them. The 
aid of the more intelligent European planters and landowners might perhaps 
be enlisted in the distribution of advances. Officers should take money with 
them on tour, make inquiries and distribute the money on the spot. Where there 
was reason to believe that large sums could be distributed with advantage, and 
that the work would be too much for the officer in charge of the sub-division, 
special officers should he entrusted with the duty. Some use might perhaps be 
made of the officers of the Opium Department, who have considerable experience 
in the business of distributing advances and selecting proper recipients. 

461. The bulk of advances for the weUs and smaller works will be made to 
the smaller landowners and substantial occupancy tenants. In the case' of the 
former the question of secnrity offers no difficulty. The latter also are protected 
in perpetuity against enhancement of rent in respect of improvements executed 
by them. But as, in general, they do not enjoy the power of transferring 
their land without the consent of the landlord, it cannot as a rule be taken as 
security for the advance. There W’ill probably be the same reluctance in 
Bengal as we have found in the United Provinces, to making the tenant’s interest 
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in his holding ininsfcrablo for luu'poscs of rccovL'iy of Wo know of no 

circuiusinncos sjiccial lo Bengal to render inapplicable to it the recommendation 
which wo have made on the subject (1, 181) — that the precedent set by the Central 
Provinces in this matter should bo followed. 

•Ifi2. JlHafic iavl'ff . — Throughout Bengal and the eastern distiacts of the 
United Provinces, village tanks arc formed not, as elsewhere in India, by dam- 
ming up valleys and holding up water, but. by excavation out of the soil, the 
min water from the jicighbouring ground surface being tiumcd into them. These 
tanks arc no doubt of great, value for watering cattle and other domestic purposes ; 
but. they arc also used for irrigtition, and in the climate of Bengal they may be 
eountc(l on to till two or three times in the year. The area they command must 
be very limited, and in drought, they are the first to fail. Nevertheless tanks 
arc popular. .In the coui*sc of years they get silted up, and, except to supply 
relief labour, it is. far too costly an undertaking to clear them out. But silt 
clearance of such tanks is excellent for purposes of organization in the employ- 
ment of relief labour. 

‘Ki.'k .1/r. T;/lIcr's emonragemeut of toclh. — have received a very in- 
teresting note from Mr. A. Tytlcr, C.I.E., Avho for thirt.y years was in the 
Opium Bepnriment. in North Bihar. lie divides irrigation water into tlu'cc 
classes according to its merit — 

hi. — JJitl and tank water. 

Slid . — Well water. 

,7rd. — Canal water. 

He places water tir.st, on account of the decaying vegetation which it 
contains and which forms a good manure* Tank water he thinks good “ because 
it receives .surface drainage.” Well water he thinks good “ because it contains 
in solution fertilizing saline substancas *' and also “ because it is, when used 
as is msual during the cold weather, warmer than the atmosphere.” 
Canal water is placed la.st because it contains no fertilizing properties, 
and is colder than the atmosphere; also because the native cultivator obtains 
it without jicrsonal labour, and therefore pour.s it recklessly over his crops 
to their detriment. Mr. Tytlcr considers canal irrigation in Saran not only 
superlluous but harmful. Uc thinks it is only wanted for rice irrigation about 
once in live ycar.^, and he remarks “ if used for cercxils it is apparently suited 
for the fir.-^t year, though each succeeding year the crops become worse, the 
yield lighter, the soil deteriorating.” He adds that irrigation iniscd the natm-aUy 
liigli spring level to near the surface of the ground, which brought on a most 
fatal fever which disapjicarod when the irrigation ceased. The mortality of the 
cattle also, he says, was excessive. Sir. Tji.lcr recommends, then, the multiplica- 
tion of tanks and wells, the latter in the higher lands at the mte of a good avcU 
for cvciy' 10 or lu acres. Ills pci-sonal inlluenco in North Bihar was very excep- 
tional, and he succeeded in pemuading the cultivators to take advances collec- 
tively for masonry wells, that is, “ the number of men who would use the well or 
be benefited by it agreed to repay the loan jnoportionally according to the area 
of their jioppy lields.” By proceeding in this way, in 25 years jMr. Tytler 
increased the number of masoniy wells in his district by 3,705, besides repairing 
S'J 5 old wells. The amount advanced was Bs. 1,80,695, and, ho writes, although 
“ this largo smn of money has been advanced to poor ciiltivators, in nearly every 
ease BO poor that no single man could afford to singly take the money, but 
required to have numerous partners in the undertaking, yet there never has been 
:i single rujicc repaid in aiTcars, nor have I ever had occasion to distrain security.” 
itlr. 'J’ytler attributes this .success simply to getting the cultivatoi's to act collec- 
tively ; and we think the success worthy of record and capable of imitation. The 
sum advanced by him never exceeded Bs. GO for a avoU, the cost of wliich Avas 
from Bs. 100 lo Bs. 150, and the avcUs that were made proved of great benefit to 
the cultivator for the growth not of the poppy only, but also of other valuable 
crops. 

diOI, Famine relief works. — The Bengal Government have favomed us with 
statistics concerning the thirty-soven districts or parts of districts Avliich they . 

Sa2 



consider liable to famine. They embrace an area of 83,459 s(iuare miles with H 
population of 33,567,821, or about 400 per square mile. In twenty-five of these 
districts the average rainfall of the year exceeds 50 inches, so that in these there 
is no very m’gent need for providing relief works.. Provision has been made, 
however, in each district for the employment for three months of, on an average, 
9*3 per cent, of the population of the area affected. . The works on the 
prograname are — 

{a) Railway embankments. ' . 

(6) District and village roads. ' 

(c) Tanks for uTigation and drinking pm’poses and irrigation channels. 

{d) Embankments against floods. 

Railway embankments could only be helpful to the people in the immediate 
vicinity of any line proposed, and quite possibly there might be no distress just 
in that area. UsuaUy the preference is for roads over irrigation works, perhaps, 
as the Commissioner of Patna remarked, because “ the Collector knows roads 
and not canals.” We think this preference often unfortunate, leading to making 
roads where they are not wanted, and where District funds , cannot afford to 
maintain them. The tanks for irrigation and drinking purposes are merely 
village tanks, but some of them are of great size, and many were constructed in 
the famine of 1897. They are of use for watering cattle, and sometimes small 
plots of land are irrigated on their margins, but they cannot be regarded as 
irrigation w'orks. We earnestly recommend then that, where irrigation is 
practised at aU, the opportunity of a demand for famine labour should not be lost ; 
but that pains, aliaras, the embankment and terracing of fields, and every other 
sort of irrigation or drainage work, should be put thoroughly in repair. Expert 
knowledge is' hardly required for the silt clearance of a tank or an irrigation 
channel, or for the building of a village hand. N ew works of course require 
more teohnioal knowledge ; but no form of famine labom* is better, when expert 
supervision is possible, than the excavation of a new canal like the Tribeni. 



CllAn-HR XI,\,-TU1! USITED PROWSCES OF AGRA AND OODE. ' 


(»}.-- Local conditions ; use and value of irrigation. 

•lUo. In considering Uic value of irrigation in the United Proxinces it 'udll 
1)0 convenient to regard them as divided into four nearly parallel strips, as fol- 
lows : — 

(1) The suh-mon fane tract or zone ; a narrow strip, SO to 50 iniles in 

breadth, extendine; under the Himalavas, along the whole length 
of the Provinces. 

(2) The central tract ; lying between the suh-niontane traet and the 

Ganges. 

(;>) The Gauges- Jnnina Doah; extending from the foot of the Siwaliks 
to the .Tunction of the Ganges and Jimiua rivere at Allahabad. 

(J) The southern tract ; lying south of the .liunna river. 

ICach of these tracts has sjaicial characteristics, and rctpiires separate considera- 
tion. 


‘ICO. The suh-W'iiitauc trac/. — All the distriots in the immediate vicinity of 
the hilh, from Debra Dun on the west to Gorakhpur on the cast, lie wholly or 
partly within the suh-montnne tract, hut in most of them the conditions in their 
southern portions a])piaaach tho'^e of the .sccoiid tract. Prom its situation this 
zone has naturally an nhiuidant niinfall, and its surface is intci'sectcd by iimu- 
mcrahhi .streams. A great part of it is devoted to forests and grazing lands. 
'Jho population is in most places spai'se, and agriculture is in a vciy backward 
condition, t lie progress of the tract being much impeded by its malarial climate. 
The avemge annu.al rainfall varies from under 50 inches along the southern 
border, to upwards of 70 inches at the foot of the hills. The winter rainfall 
gradually decreases from 7 iuchc.s on the west to about 2 inches in the eastern 
districts. Dice and wheat arc the princip:il crops. The former is freely irrigated 
from strc.'ims and canals, but the water being near the surface the moisture 
of the soil is sufTiciont for wheat, and other rabi crops, cxccxit in the peculiar 
Bhahar tract in the Naini Tal district, where, at the foot of the steeper slopes 
of the hills, there is a broad talus of boulders and gravel through which the 
subsoil water flow.s at a great depth. 

•1G7. The chief value of irrigation in this sub-montane tract is the benefit 
which it atlords to the rice crop. Without it the better qualities of rice cannot be 
grown ; and even the ooai‘.scr Irinds are improved by it in almost all years. Serious 
deficiency of the rainfall is a rare occurrence, but the northern portions of 
Gor.aklq)ur and Bast i sulTercd severely from this cause in 1873 ; and both those 
districts, with Bijnor and Bareilly, are sjiid to have lost all their rice crops in the 
drought of 1877. The average area sown, in the districts lying wholly or partly 
within this tract, is about. 10 million acres, of which rather less than one-fifth is 
irrigated in a dry year. One-half of the irrigated area is due to wells, the 
remaining half being divided fairly equally between Government canals, tanks, 
and ‘ other sources.’ 

<tns. The central tract.— Tho zone between the sub-montane tract and the 
river Ganges is the largest of the four tracts into which we divide the Provin- 
ces, and it comprises more than a third of the total cropped area. It is composed 
of llohilkhand, Oudh, and the Gorakhpiu' Division, excepting the relatively small 
portions of their areas which lie in the sub-montane tract, and of the Benares 
Dmsion, except the portion south of the Ganges. Within this tract the average 
annual rainfall varies from about 35 inches along the coiu’se of the Ge > cw>s.^river, 
to nearly 50 inches along the southern border of the sub-montano \The 

average winter rainfall (December to April) is approximately ,2 iuc ‘ 

whole tract, varymg frmn inches in the western to 1£- inches in 
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rainfall is generally insufS.oient to ensure a full outturn of the mil crop without 
aid from irrigation. Since the end of the eighteenth century there has been no 
widespread famine affecting severely the whole tract, but the western districts of 
Hardoi, Moradabad, and Budaun, with the southern portions of the adjoining 
sub-montane districts, suffered severely in ,1837, 1860, 1869, and (excepting 
Moradabad) again in 1877, when Lucknow, Rae Bareli, Bara Banki, and Azam- 
garh also suffered severely. In 1896-97 there was famine m Hardoi, severe 
distress in Sitapur, Lucknow, Bara Banki, IJnao, Rae Bareli, Jaunpur, and 
Azamgarh, with slight distress in every other distriot except Ghazipur and Ballia. 

469. L'l’igation is extensively practised from wells, and jhils, or natural 
depressions, which occupy considerable areas in almost every district ; rice, wheat 
and barley, sugar-cane, poppy and indigo, aU of which are more or less dependent 
upon irrigation, occupy about 54 per cent, of the total cropped area ; and of an 
average area of 14 million acres annually under crop in a year favourable for 
irrigation, 3 million are irrigated from wells, 1|- milli on from tanks or natural 
depressions, and over ^ million from other sources ; making a total irrigated area 
of over 4| million acres, or more than one-thhd of the sown area. The area 
irrigated from tanks falls to about half a mill ion acres in a year of severe 
drought, and of that area a large proportion is insufidciently watered. 'J'here are 
no Government works withia this tract, with the conditions of a large portion of 
which we shall have to deal more in detail, when considering the question of 
introducing canal irrigation from the Sardah river. 


470. The Ganges-Jumna Boob . — This tract comprises 13 districts, few of 
which are not now fully protected against famine by means of irrigation works. 
As will be evident from a glance at the map of the canal systems of the United 
Provinces which accompanies this report, almost the whole Boab is intersected 
by the numerous distributary channels of the Upper and Lower Ganges, and 
Eastern Jumna Canals ; and in addition there are in most districts good facilities 
for weR irrigation, more especially for hachcha or temporary wells, for the con- 
struction of which the subsoil is, in many parts of the Doab, peculiarly favour- 
able. The average annual rainfall is about 30 inches, and the average winter 
rainfall about 4|- inches ia the north-west at Saharanpur, decreasing to 2 inches 
at Aligarh, and to If inches east of that station. Out of an average area of about 
11 J million acres which are annually sown, over 5 million acres, or nearly 45 per 
cent., are irrigated in a dry year ; and of this roughly one-half is from Govern- 
ment canals, nearly one-half from wells, and a small balance from tanks and other 
sources. Before the introduction of canal irrigation, the districts composing this 
tract were among the most insecure in Northern India ; and the construction of 
the Ganges Canal was largely due to the impressions produced by the sufferings 
of the famine of 1837, one of the most terrible ' in Indian history. Again in 
1860-61 famine was severely felt in the upper portion of the Doab. Since then 
the country has been protected by irrigation, and although the droughts of 1868 , 
and 1877 were severely felt, there has been no actual famine. 

471. The southern tract . — The fourth, or southern tract differs entirely, in 
its geological formation and agricultural conditions, from the three tracts which 
lie on the northern slope of the Gangetic valley. Those tracts are alluvial for- 
mations consisting of layers of loam and sand of varying thicknesses, extending to 
an unknown depth. This lies for the most part on the rock formations of Cen- 
tral India, and even where its soils are alluvial they are generally of a different 
character from those on the north of the Jumna. It is naturally^ divided into 
two sections, the western section comprising the Bundelkhand districts of Jhansi, 
Hamirpur, Banda, and Jalaun ; and the eastern section, those portions of Mirza- 
pur, Benares, and Ghazipur, which lie south of the Ganges river. 

472. Of all portions of the Provinces, Bundelkhand is most affected by the 
vicissitudes of the rainfall. The annual average is from 30 to 40 inches, but it 
ranges between the extremes of one-third and twice the normal, and, owing 
chiefly to the prevalence of black cotton soils, either excess or deflciency may 
lead to scarcity or famine. The districts of Bundelkhand suffered severely in 
the famines of 1837, 1869, and 1896-97, and, though with less severily, in 1873 
and 1877. Their present condition is thus described by the Hon’ble Mr. Hooper 
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in Ms speecli at a meeting of tlie Legislative Conncil ’ of the United Provinces 
(ISth, Jannaiy 1903) ; — 

• The crops suffer in years of heavy or unseasonable rainfall as well as in drought, and 
agriculture is liable to a special form of injury in the spread of leans, a grass that periodieally 
overruns the richest soils and venders them for the time uncnltivable. The effects of great cala- 
mities, such as famine, are far more serious and lasting than in more stable tracts, and recovery 
is more slow. Bundelbhand is now beginning to reeover from one of these disasters, the femine 
of 18ti6-97. In that year the cultivated areas were nearly a million acres below the maxi- 
mum reached in 188^-83, which is a variation of nearly one-third (1882-83, 3,327,842 acres; 
1896-97, 2,269,444 acres ) ; and this is an example, though perhaps an extreme example, of the 
great 'fluctuations to which the cultivation is subject. In some of the j^earsthat followed, the 
seasons were not propitious and it is only recently that improvement has begim. The agricul- 
tuval loss during a series of bad years has been enormous, and it fell upon a people already deeply 
involved. 

473. The expenditme incurred by Government, including remissions of land 
revenue and of advances, dm'ing the famine of 1896-97 in the four districts of 
■Bundelkhand amounted to over a crore of rupees. One-half of this sum was spent 
in the single district of Banda, of which at one time over 42 per cent, of the 
people were receiving relief. 

474. The most productive soU in Bimdelkhand is the variety of black cotton 
soil, which is locally Icnown as mar. In this, jnar and wheat are extensively 
grown, but the soil is so retentive of moisture, and the crops grown on it are so 
hable to be injm’ed by any excess of moistoe, that aiiificial watering is applied 
to it only when the rains fail, or as a preliminary to rabi sowings when the rain- 
fall is seriously deficient in the later months of the monsoon. Another black 
soil, known as habar, closely resembles mar, but it is of a stiff er consistency and 
in the rabi it is utilized more for the growth of gram and mixed crops thaw for 
wheat alone. Water is applied to it somewhat more freely than to mar, but in 
all ordinary years the rainfall of the monsoon provides it with sufficient moistiu’e 
even for the rabi crops. A yellowish red loam called 2^arioa, which is found 
extensively in many parts, is less suited than the black soil to dry crop culti- 
vation, but with the aid of irrigation it produces excellent crops of wheat and 
barley. There is no question as to the benefits of irrigation in this and similar 

soils. The crops grown in them benefit by irrigation even in ordinary year’s, and \ 
without it they fail in years of scanty rainfall. The Brmdela cultivator has the 
reputation of being apathetic and wanting in enterprise. He does not take 
readily to irrigation from wells, or even to the laboru’ involved in lifting canal 
water a few feet on to his fields ; but, where canal water can be flushed on to 
the yellow or red soils, he is ready to use it, and to pay for it ; and even in 
black soil tracts, where the natural apathy of the cultivator is intensified by the 
ease with which a crop can be raised in a dry year, he is slowly learning to make 
the best use of the water which the Betwa Canal has placed at his disposal. 

475. The secoird, or eastern, section of this southern tract does not appear to 
have been visited by actual famine rmtil 1896, and then it suffered with 
much less severity than the least affected of the Bundelkhand districts. 

It is however said to suffer from scarcity or distress about once in 20 years. 

Black soils prevail in the southern portion of the alluvial plain wMch extends 
from the foot of the Mils to the Ganges river. Nordh of tMs por-tion there is a 
stretch of soil eminently suitable for irrigation and rice cultivation ; and north 
of tMs again, is a strip of good alluvial soil which is flooded yearly by the 
Ganges, and grows excellent crops without irrigation. 

476. Utility of irrigation. — With regard to the value of irrigation in 
increasing the produce of land in the United Provinces, it may be said that the 
miUets and pulses, wMch-form the staple Tcharif crops of the western districts 
and wMch are largely grown in almost all parts of the province, would 
derive no benefit from imgation except in an unusually dry year ; rice, the 
principal crop of the sub-montane and central tracts, yields imder u’rigation an 
increased outtru’n of about 20 per cent, in the former, and 40 per cent, in the 
latter tract ; the valuable sugar-cane and poppy crops are, in all years, dependent 
upon irrigation, as is indigo, the growth of which leads to an increased outturn of 
the subsequent rabi crop. Under irrigation, also, cotton can be grown to a suffi- 
cient height to enable it to escape injury from the first heavy bru-st of the 
monsoon. Of the staple rabi crops, gram does not require any artificial water- 
ing in ordinary years ; hut in the case of wheat and barley irrigatioh increases the 
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outtmu by 60 to 100 per cent. As to the protective value of irrigation,, it may 
safely be said that, excepting the hill districts and a portion of the sub-montahe 
tract, there is, no part of the United Provinces ■which can be considered even 
fairly secure, unless at least one-third of its ' cultivated area is protected by 
irrigation from a source ■which will not fail in a year of drought. 

(ii), — Existing State h'Hgation worlcs. 

477. Nimiber and Glassification of State irrigation ioorhs.~ln the United 
Provinces the State irrigation worlcs under the control of the Irrigation Department 
comprise five large and eleven smaller canals, and twelve small storage works. 
The canals are all of the perennial as opposed to the inundation type ; that is, their 
supplies are taken in by means of permanent, or in some cases temporary, fining 
constructed across the rivers from which they are drawn. Of the five large 
canals, four, the Upper and Lower Ganges, Agra, and Eastern Jumna, are 
classed as productive ; and one, the Betwa Canal, . as ])rotective. The remain- 
ing works are all classed as minor works, and for convenience of administration 
and accounts they are grouped into separate systems, known respectively as the 

■ Dun, Bijnor, and Eohilkhand Canals, and the Jhansi and Hamirpur Lakes ; the 
names of the latter indicating the districts in -which the storage works are situated. 
To this list of Government works should also He added the numerous small canals 
■which have been constructed in the Government estates of the Naini Tal dis- 
trict, and which are kno-ivn collectively as the Tarai and Bhabar Canals. These 
works are managed by an Engineer of the Irrigation Department whose services 
have been lent to the Estates, but the expenditure on them is not shown in the 
departmental accounts. 

478. Total cost of the worlcs and general financial results. — Up to the 31st 
March 1901 the capital expenditure which had been incurred on aU works under 
the charge of the Public Works Department amounted to 907 lakhs. Taking the 
mean of the results for the preceding six years, so as to include both wet, diy, and 
normal years, the annual revenue derived from the works which were in opera- 
tion at the commencement of the period amounts on an average to 88f , lakhs, 
the working expenses to 29| lakhs, and the net revenue to 69 lakhs, representing a 
retmai of 6*9 per cent, on the capital cost of the works, which may be put at 863 
lakhs. Taken as a whole, therefore, the works yield a , substantial profit to 
the State. 

479. General protective results. — In a year of average rainfall the works 
irrigate about 2^ million acres, but the area varies greatly from year to year 
aecording to the nature of the seasons. In 1894-95 with a good monsoon 
followed by good winter rains, the total area barely exceeded a million acres. 
On the other hand, in 1896-97, when over the whole canal tract there was 
practically no rain after the end of August, the area rose to weU over 3 million 
acres. In that year the real protective value of the works was fully demon- 
strated. Under conditions very simOar to those which led to such widespread 
famine or distress throughout the greater part of the Provinces, the cultivators 
in the canal-irrigated tracts not only secured their crops, but, owing to the high 
prices prevailing, they were exceptionally prosperous. As soon as their spring 
crop was assured, they were able to export grain, and thus out of their plenty to 
contribute to the wants of less fortunate tracts. The value of the crops raised by 
the works in that year was estimated at 13 crores of rupees, a sum whiclx 
exceeded by 50 per cent, their total capital cost, while one and a half million 
tons of edible produce were rendered available as food .for the people. But 
perhaps the best testimony to the protective value of the canals is afforded by 
the following extract from Sir Antony MacDonneU’s review of the Chief 
Engineer’s report for the year. Eeferring to the financial results of the year’s 
operations the Lieutenant-Governor wrote : — 

These veiy satisfactory figures show the results of the year’s operations as ganged.hy the , 
departmental system of accounts ; hut, taken alone, they fail to represent the true value of the 
canals during a year of drought. In a year such as that through which we have -just passed it’ 
is in the effective protection against famine and scarcity afforded to almost the whole of the, 
canal irrigated tract, in the Euitahle employment provided for some millions of the people, in the 
exceptional prosperity of large numbers’ of the cultivating classes, and in the land revenue secured 
to Government, that the most important and most beneficial results of the canals • are to he 
found. In these respects the benefits derived from the canal works during the past year of 
drought can hardly be exaggerated. , , 
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480. Injurious effect of canal irrigation, and its remedy. — It cannot how- 
ever be said tliat tlie canals in the United Provinces have always conferred 
nnmixed benefit .upon every tract whicli they command. In many places their 
introduction led to a gradual but steady rise in the level of the subsoil water, 
and resulted eventually in water-logging of tlie soil, the increase of malaria, and 
the further deterioration of usar or reh covered tracts. To remedy these evils 
and to prevent further injury, it was found necessary to incm? a considerable out- 
lay on the re-alignment of some of the older channels, and on the construction of 
a large system of drainage channels, the aggregate length of which now amounts 
to 3,327 miles, or to more than one-third of the totallengthof the canals and their 
distributary channels. On the construction of the ^’ains an expenditure of 
about 43 lakhs has been incurred. These measures have gone far to remedy, 
if they have not entirely removed, the evils of which there were such serious 
complaints in past years. 

481. Dependence placed upon the tointer rainfall. — The canals have all been 
designed with carrying capacities largely in excess of the supplies in the river 
dining the later months of the cold weather. Thus, if the later monsoon rains fail, 
the large supplies carried by the canals irrigate an area in excess of that to which 
the full number of waterings can be given if the winter rains also fail. We have 
had objections raised to this system, but there can be no question that it ensures 
protection to the widest possible area. It enables a larger area to be sown with 
rabi crops than would be possible without aid from canals, and if the usual winter 
rains fall the whole area is matured. If they fad, a full crop cannot be ensured over 
the whole area ; but a much larger area will yield a fuU or substantial crop than 
would be the case if the supply were limited in the first instance to the area to 
which water could be guaranteed towards the end of the season ; and with the 
high prices of produce which usually prevail when there is a fadm-e of the winter 
rains, the cultivators can have no cause for complaint, provided that remissiona 
of water-rate are given as liberady as the rules provide, on the smad number of 
fields which fad to yield a fad’ crop. 

482. Increase in the protection afforded by State toorJes. — ^The area irrigated 
fluctuates with the raiafad to such an extent that figures based upon averages 
do not afford a good indication of the gradual growth of the protection afforded 
by means of Government works. Of dry years even, no two yearn are alike, 
and a year ia which there is a steady and continuous demand, taxing the canals 
to their utmost throughout the whole of both irrigating seasons, is unknown in 
these provinces. In 1877 a good fad of rain in December put a stop to ad 
demand for water, and in 1896 the rainfall up to the end of August was normal 
or in excess of the normal. But taking the areas irrigated during those two 
famine years as a measiue of the then irrigating and protective capacities of 
the works, we find that during the past twenty-five years the area has been 
more than doubled, having risen from under 1^ midion to over 3 nuldon acres. 

Labge Canaii Systems. 

4:83. The four productive toorjes. — The fodowing tabidar statement shows 
the financial results of the four large canals of the productive class, based on 
an average of the six years ending 1900-01. The figm’es given for the Lower 
Ganges Canal do not include those for the recently opened Patehpur Branch. • 
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Upper Gauges Canal . . 

1854 

2,98.87,861 

17,05,245 

9-47 

948,977 

1,27,68,990 

tower Ganges Caual . 

1878 

3,63,24,044 

91,081 

3-97 

774,137 

—26,21,950 

Agra Canal 

1874 

95,40,173 

1,80,600 

6-60 

228,739 - 

—14,09,353 

Eastern Jnnana Canal . 

1850 

38,64,233 

8,82,186 

26-55 

285,987 

2,20,92,711 

Total 

Paht II. 

... 

7,86,16,311 

28,59,015 

7-37 
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' 
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These jesuHs may be regarded as fairly normal for all and each, of the 
wortcs. The canals irrigate on an average about 2^ million acres, or 221 per 
cent, of the gross area of TO million acres which they command. They yield an 
annual net revenue of about 68 lakhs, equivalent to a return of 7’37 per cent, 
on, their capital cost; and after meeting interest charges which amount to 
Es. 29,32,376 there is left a clear profit to the State of Es. 28,69,015 per annum. 
The extraordinarily high percentage earned by the Eastern Jumna, as compared 
with the three other canals, is due partly to the inexpensive nature of the works, 
more especially of the head-works, and partly toithc fact that sugar-cane and rice, 
which pay the maximum water-rate, form 38 per cont. of the total area of crops 
irrigated by the canal. On the Lower Ganges Canal, on the other hand, the 
capital cost has been swollen by heavy expenditure incuiTed on the construction 
of the head-works and of a large aqueduct on the Kali Nadi, while less than 9 
per cent, of the crops consists of sugar-cane and rice. The net revenues earned by 
all four canals, from the dates of their opening up to the 31st hlarch 1901, arc 
308 lakhs in excess of the interest charges to the same date. On the Eastern 
Jumna Canal the deficit was not cleared olf rmtil’ 33 yearn, and on the Upper 
Ganges Canal until 38 years from the date of opening. There are still balances 
of 26 laldis against the Lower Ganges Canal, and 14 lakhs against the Agm 
Canal, but these are now annually dimmishing. 

484. Capital cost ]}cr acre. — Calculating on the average area irrigated, 
the capital cost of the four productive works amounts to Es. 35 per acre. 
This is much higher than the corresponding figure for the Punjab, where, as 
we have shown, it amounts to only Es. 21T per acre. The high rate in the 
United Provinces, compared with the Pimjab, is due chiefly to the greater 
average rainfall, to the consequent less steady demand for canal water, and to 
the fact that in the United Provinces, where canal water is in general required 
merely to supplement the rainfall, the supply of water is distributed, and the 
protection which it aSords extended, over relatively a much wider area than 
in the Punjab. In the latter province not only is the supply available for the 
canals larger in proportion to the area commanded, but there are also large tracts 
in which, owing to the scanty rainfall, cultivation without irrigation is impos- 
sible. Thus, with less contraction of the irrigated area in years of good 
rainfall, there has not been the same necessity for, or incentive to, a very 
wide distribution of the supply. The difference is also in part accounted 
for by the relatively larger expenditure incurred in the United Provinces on 
works connected with navigation, on escape channels rendered necessary by the 
more fitful nature of the demand, and on dhainage works required to carry off the 
more abundant rainfall. 

485. Revemie, maintenance charges, and value' of crops irrigated. — ^The gross 
revenue annually earned by the four canals, including the share of the land 
revenue which is credited to them, amoimts to over 84| lakhs, or to Es. 3' 80 per 
acre. The working expenses average Ee. 1*20 per acre, or, with interest added, 
Rs. 2’59 per acre, leaving Ee. 1'21 per acre as clear profit to Government. The 
value of the crops irrigated in an average year is estimated at 800 lakhs, or 
rather more than the total cost of the canals. 

. 486. "Results of expenditure on improvements. —Yn discussing the growTh 
of irrigation on the perennial.canals of the Punjab, we have called attention to 
the remarkable expansion of irrigation which has taken place during the past ten 
years, owing mainly to the adoption of measures for extending irrigation up to the 
extreme limits imposed by the supply of water available, or by the physical 
features of the country, and for ensuring a more economical use of the water. 
The policy of extending irrigation up to the farthest limits of the Uoab was 
carried into practical effect in the United Provinces many years ago, and, with 
one important exception at the tail of the Ganges- Jumna Doab, all the large 
.branch canals requhedto carry water along the watersheds of the main drainage 
lines, were completed before 1880. There were no doubt large tracts within 
Command of the canals to which water had not been taken ; but, with the one 
.exception which we have noted and to which we shall again' refer, these were all 
areas from which canal water had been purposely excluded owing to the unsuit- 
; ability of the soil, or to the existing facilities for irrigation from weUs and other 
sources. There has been, therefore, of recent years practically no scope for the 
’ expansion of irrigation, except by extending and impro-ying the systems of small 
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clistributaiy cliannels, and b j economizing •water so as to ensure its distribution 
(»Ter tbe •u’idest possible area. Tbe measures, witbtbis end in yie-w, '^vliicli liare 
been introduced independently on tbe canals of tbe United Prorinces, are yery 
similar to those adopted in tbe Punjab (paragraph 16) ; but, in addition, tbe bed 
slopes of many of tbe distributary channels baye been reduced •with tbe object of 
causing a deposit of fine silt on tbe bed and side slopes, and of thus reducing loss 
by percolation. As in tbe Pimjab, these measures baye been greatly facibtated 
by the rules introduced in 1890, -vybicb rendered it more easy to obtain funds for 
•works of extension and improyement than it bad been before tbe construction 
estimates of tbe -works yrere closed, and also by tbe liberal grants for minor im- 
proyements -vybicb baye been charged against the reyenue account of the canal, 
in tbe case of tbe fom.' canals ■which -we are no'w considering tbe estimates ■were 
closed on tbe 31st March 1891; Taking, as we did in the case of the Punjab 
canals, -the aggregate of the maximum areas imgated before 1894-95, as represent- 
ing tbe irrigating capacity of the works when the estimates were closed, and the 
aggregate of the subsequent maximum areas as -their present capacity, we find 
that there has been an increase of 744,613 acres. -Since 1891 an expenditure of 
57f lakhs has been incurred against capital, and of 21 lakhs against reyenue 
for works of extension and improyement, making a total of 78f lakhs, or an 
ayerage of Es. 11 per acre of extension, most of which is due to this expenditiue. 
This result agrees yeiy closely -with the corresponding rate for the Punjab, and 
affords further eyidence of tbe profits to be derived from a liberal expenditure 
of funds in developing irrigation on works which have been nominally completed. 

487. The Falehptu' Branch Extension . — For tbe area at the extremity of 
tbe Doab, referred to in tbe preceding paragraph as being still outside the canal 
irrigated tract, it was for some yeai-s doubted if a sufficient supply of water 
woidd be aA'ailable. Tbe early results of the measures for economizing water 
which were adopted extensively after 1891, showed, however, that there need be no 
serious apprehension on this point ; and, -with a ■view to extendiug canal irrigation 
into this tract, tbe construction of tbe Fatebpur Branch of tbe Lower Ganges 
Canal was commenced in 1895. Tbe works have now been practically com- 
pleted at an outlay of 34 lakhs. The branch was opened for irrigation in 1898, 
and in 1901-02 it urigated 34,451 acres. When irrigation is fully developed it 
is expected to irrigate annually 120,000 acres, or about one-fifth of the cultiv- 
able area commanded. 

488. Other extensions, —There are only two other works of individual impor- 
tance remaining to complete the main distributing systems of the Ganges 
Canals. These are the extensions, which are now in hand, of the existing Mat 
Briinch aud Kalda distributary, to irrigate 83,000 acres in the northern part 
of Muttra and in tbe Aligarh district, at an estimated cost of 11 lakhs. On 
tbe Agra Canal tbe Nandgaon distributary is being extended to irrigate 46,000 
acres in the northern half of tbe Muttra district at a cost of 2-| lakhs. 

489. The Bettca Canal . — This is the only work in the United Provinces of 
the ‘ protective ’ class. It was constructed at a cost of 42 lakhs for the protec- 
tion of the Jala'un district. It also irrigates small tracts in the Jhansi and Hamir- 
pur districts, and in a few Native States, but the total area irrigated in these tracts 
does not ordinarily exceed a thousand acres. Tbe canal receives its supply 
from tbe Betwa river wliicb rises in Bhopal, on the northern slopes of the Yin- 
dhyan range. Tbe river is dammed up by a masonry weir, about a nule in 
length from end to end, and with its crest level 50 feet above the lowest point 
in tbe river-bed. Tbe area drained by tbe river above the dam is so large (10,000 
square miles), and the rainfaE in the upper reaches of the catchment so assured, 
that during the monsoon months there is always an ample supply. Tbe flood 
discharge may rise to about f million cusecs ; but on the cessation of- the monsoon 
the volume rapidly falls, and in a dry year, before the end of December, it 
dwindles to a few cusecs. Tbe dam, on the crest of which .iron shutters 6 
feet high have recently been erected, forms a reservoir 16 miles long with an 
average width of about J mile. It stores 2,750 -nullion cubic feet of water -with 
which the canal’s supply is supplemented when the discharge in tbe river falls 
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below requk’ements.. The narrow width of the channel above the dam, and the 
high velocity of the floods, prevent any perceptible deposit of silt in the reservoir. 
Tlio canal was designed to take in 1,000, but is capable of carrying 1,200 
cusecs. . It was estimated to irrigate 120,000 acres in a year of full demand for 
water, and to yield an average return of 1*69 per cent, on the capital cost. 


490. A mean of the financial results for the six years ending with 1900-01 
may be taken as fairly typical of the average returns now derived from the canal. 
It shows that the average gross annual revenue of Ks. 85,000 falls short of 
the maintenance charges by Its. 17 , 000 ; including interest charge there is an 
annual loss from the canal of Es. 1,81,000. Expressed in acreage rates, the work- 
ing expenses and interest charges amounted to Rs. B ’68 per acre irrigated, and 
the gross revenue to Es. r81, leaving a net annual loss of Es. 3'87 on a capital 
expenditure of Rs. 93 per acre. Calculated on the area protected against 
drought in the famine year of 1896-97, the capital expenditure is Es. 60, and the 
net annual loss Es. 3 per acre. 


491. The canal was opened in 1885, and in the fourth year from its opening 
the irrigated area rose to over 32,000 acres. That area was seldom, and only by 
a small amount, exceeded until the famine year of 1896-97, when 87,306 acres 
were recorded. In years of ordinary rainfall the irrigated area stiE falls short of 
40,000 acres. The work, it will be seen, has not fulfilled, either in its financial 
or protective eft'ects, the expectations that were formed when the estimates were 
framed ; but, though the protection afforded to the Jalaun district during the 
famine was incomplete, the canal led to sufficient reduction of distress, and of 
expenditure on relief, to justify its construction. In the words of Sir Antony 
MacDonneU, it was the salvation of the Jalaun district. 

492. Difference in the results in the two Iranches of the Betioa Ganul.^li 
is instructive to notice that the financial results shown in paragraph 490 
are the mean of those obtained by two separate branches— one, the Eathaund 
Branch, running through a country in which partoa or yellow soil predominates ; 
and the other, the Hamirpm’ Branch, commanding a tract consisting almost 
entirely of black cotton soil. Taking the average results of the past five years, 
during which the conditions have been on the whole more than ordinarily favour- 
able to the irrigation of black cotton soil, we find that the Kathaund Branch has 
irrigated annually 33,000 acres, retmTiiDg a gross revenue of Es. 2 per acre ; while 
the Hamirpur, which is the larger of the two, has irrigated on the average 
only 16,600 acres, returning a gross revenue of Es. 1’6 per acre. The net annual 
loss to the State, assuming the capital cost and working expenses to be divided 
equally between the two branches, comes to Es. 6 ^ per acre for the Hamirpur, 
against Rs. 2 per acre for the Kathaund Branch. The former figure affords a 
good indication of the probable cost of providing irrigation, bjr a canal like the 
Betwa,inthe purely black cotton soil tracts of the United Provmoes, where rice 
and perennial crops are not grown, or are grown only on an insignificant area. 

Minor Works. 

493. Small Canals. — ^The three systems of muior canals all irrigate in the 

Sub-montane tract, and are fed by streams which rise in or near the lowest 
ranges of the Himalayas. Two of them, the Dun and Bijnor Canals, are highly 
remunerative works, returning 7 ? and 12 f per cent, respectively on their 
capital cost. The Eohilkhand Canals, which command a country generally less 
■fertile and requiring less artificial irrigation, retmn about 4 per cent, now 
that the water-rates have lately been increased. Collectively the small canals 
yield a net revenue of over lakhs, or 65 per cent, on a capital outlay of 27 
lakhs. On an average they irrigate 140,000 acres annually. In the famine^ of 
1896-97 by then aid the crops on 163,000 acres were brought to maturity, 
against 64,000 acres , in the famine of 1877-78. This large increase is to 
be attributed chiefly to liberal expenditure on improvements during the past 
16 years. • ■ - 
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4&4. Storage loorhs. — The twelve tanks in the Jhansi and Hamirpur dis- 
tricts are the ondy works in the Provinces under the charge of the Public "Works' 
Department which are entirely dependent upon storage. They are all old works 
winch were in existence before the district came under British Government, and 
appear to have been made more for ornament than for use. About Bs. 80,000 
have been spent on improvements which have about doubled the irrigated 
area, but even now they only irrigate from three to five thousand acres annually. 
The revenue, in the shape of water rate and enhanced land revenue, barely suffices 
to cover the annual working expenses. 

495. The Tarai and Bhahar Canals. — In this system are comprised about 
20 small canals which have been constructed in the Government estates in the 
Naini Tal district, chiefly with the object of opening out jungle tracts to cffitiva- 
tion. They irrigate annually 126,000 acres consisting maMy of rice. There 
are no separate accounts showing the cost of the works and the revenue derived 
from them. 

(eu ). — Scope for further extensions of State irrigation toorks. 

496. The suh-montane tract. — No proposals have been laid before us for the 
construction of new works in the sub-montane tract. In the western districts 
of Dehra Dun, Bijnor, and Bareilly, all the available water-supplies of any conse- 
quence are said to be already fully utilized. East of the Naini Tal Tarai there 
are no Government irrigation works, and there is said to be but little scope for 
their construction ; but the question of utilizing lull streams for the protection of 
the rice areas, and for the general extension of irrigation in these more eastern 
districts should, we consider, be investigated as soon as the services of a qualified 
officer can be spared for the pru’pose. 

497. The central tract. — Three works have been proposed for the irrigation 
of this tract : the Eastern Ganges, the Eamganga Can^, and the Sardah Canal. 

498. The Eastern Ganges and Bamganga Canals. — Projects for both of these 
works were prepared more than tlurty years ago for the irrigation of the tract 
lying between the Ganges and Bamganga rivers, in the districts of Bijnor, 
Moradabad, and Budaon. The high level of the subsoil water in the tract to be 
irrigated, the contention that water would be but seldom required for the rahi 
and stfil more seldom for the hharif crops, the consequent improbability of 
securing any adequate return on the required expenditure, and the facility with 
which temporary weUs can be constructed, led to the abandonment of both 
"schemes. Moreover the Bamganga, though it carries an enormous volume when 
the river is in flood, runs practically dry soon after the rainy season ; ' and, with 
the existing canals on the right bank utilizing all the available cold weather 
supply of the Ganges, there is at present no surplus available for the supply of a 
canal taking off from the left or eastern bank of that river. It may be quite im- 
possible to procure a perennial supply for the irrigation of this tract, and even if 
a supply could be procured, one or other of the obstacles owing to which the pre- 
vious projects were condemned, may prove insuperable ; but we do not think 
that the possibility of affording future protection to the tract by means of canal 
irrigation should 'be finally abandoned on the basis of information collected over 
thirty years ago. In spite of the high spring level in certain parts, and of the 
facilities for constructing temporary wells, there can be no question as to the 
insufficiency of the protection afforded by the existing means of irrigation. 
Distress from the failure of the rainfall appears to be as frequent in Bobilkhand 
as in any part of the Provinces. It is no doubt as a rule less intense, but in the 
district of Budaon the rainfall has been seriously deficient in no less than ten 
years out of the fifty-two for which records are available, and at least three of 
those years were years of famine, and two of more or less severe distress. In 
Moradabad only 19‘17 per cent., and in Budaon only 24’4 per cent, of the nor- 
mal cropped area is at present protected by irrigation. 

499. We recommend, therefore, that the question of introducing canal irri- 
gation into these districts should again be examined and considered on the more 
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detailed information tliat can now be collected with, regard to tiie requirements 
and conditions of every village in tlie tract. It seems most unlikely that a canal 
from the Bamganga would alTord a sufficient supply for the raU season, and 
it would probably be too costly to construct. But it may be possible to provide 
a fair amount of protection at a reasonable cost by means of a hharif or inun- 
dation canal taking olf from the left bank of the 'Ganges above or near the 
head-works of the Ganges Canal. Such a canal would at least afford a supply, 
for a considerable area of rice and other Miarif crops, and for the sowing of the 
rabi crop should the later rains fail. Eventually, when every possible means 
have been adopted for economizing water on the Ganges and Eastern Jumna 
Canal, or if any of the Sardah water can be carried into the Ganges — a proposal 
to which we shall presently refer— it may he found possible to divert some of the 
cold weather supply of the Jumna river for the nrigation of rabi and perennial 
crops in parts of these districts where the spring level is not prohibitively high. 

600. The Sardah Canal . — There is probably no scheme for the introduction 
of canal irrigation into any part of India which has formed the subject of so much 
discussion as that for a canal from the. Sardah river for the irrigation of Oucth. 
Nor has any more diffi.cult problem been laid before us dmung the com’se of 
our inquiries than that of deciding whether the numerous objections which have 
been raised against the scheme are sufficient to prevent the utBizatioh, in the 
Ganges-Gogra Doab, of the enormous volume of water which now runs to waste 
in the Sardah river. 

501. The first project for a canal from the Sardah was prepared by C.aj)tain 
Forbes, E,.E., in 1870, and provided for the irrigation of 2,380,000 acres in the 
country lying between the Gogra and Ganges rivers, at an estimated cost of over 6 
crores of rupees, inclusive of outlay on navigation works. It was however foreseen 
that water might not be required for the whole tract, and in 1871 Captain Forbes 
prepared a revised scheme restricting irrigation to the north* west of a line pass- 
ing through Lucknow and Fyzabad. Tim modified project was estimated to 
irrigate 600,000 acres, and to cost 3 crores. It was however held in abeyance for 
some years owing to the opposition of the principal landowners. In the Report 
of the Famine Commissioir of 1878 the scheme was referred to as one which 
“ ought not to bo any longer rejected unless grave and substantial objections 
to it can be established.” 

502. In the folloumg year, 1879, Major Forbes drew up yet another modified 
scheme for irrigating the districts of Kheri, Sitapur, Hardoi, Lucknow, Bara- 
bauki, and Fyzabad, with possible extensions to Azamgarh and Jaunpur. The 
opinions recorded by the District Officers upon this scheme were generally uu; 
ffivom'able to the construction of the canal ; and Sir George Couper, who was then 
and had been for many years Chief Commissioner of Oudh, stated his unwillingness 
to proceed with the elaboration of the scheme until driven to do so by the neces- 
sity of putting it in hand as a famine relief work. He assigned as his reasons: 
tho degree of protection already afforded by existing means of h’rigation ; the 
j)ossibility of their further development j and the injurious effect of the canals 
in tho Ganges-Jumna Doab on the health of the people. In the following year, 
after a deficient ZrZiflrzy harvest. Colonel Brownlow, Chief Engineer for irrigation, 
having regard to tho low supply in the wells and to the emptiness of the jJiils 
and tanks in Oudh, recommended the completion of the surveys and the prepara- 
tion of a project for a canal to command the Gogra-Gumti Doab. Sh George 
Couper accepted the recommendation with evident reluctance, in view of the 
necessity of providing relief labour in tho event of a failure of the winter rains. 
The project which was subsequently prepared by Captain Clibborn and Mr. 
(now Sir William) Gai-stin provided for the irrigation of 720,000 acres, or about 
onc-foxu’th of the unh'rigated and cultivable area of the Gogra-Gumti Doab. The 
canal was desigiied to carry 3,800 cusecs, and w^as estimated to yield a 
return of Gj- per cent, on a capital outlay of about 3|- _ crores. _ This project 
seems to have been held iu abeyance mainly from financial considerations, the 
Local Government being unwilling to guarantee mterest on the cxpenffitm’e, 
though evidently desirous of seeing tho canal constructed for the protection of 
the country. 
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603. Tlie matter is again referred to in the following terms in the Resolu- ■ 
tibn of the, I/Ocal Gorernment on the administration ,of famine relief in 
1896-97:—' 


In October last the failure of the crops threatened to be greater in Oudh than elsewhere; 
and the question of undertabing the Sardah Canal as a relief work came again under discussion. 
The magnitude of the work, however; was so great; while the injury to tbe country, if a mistake 
were madc; would be so far-reaching, that' the Lieutenant- Goveni or decided not to enter on this 
oreat undertabing as a famine relief work without careful preliminary inquiry. But in view 
of the possibility that the famine might continue for longer than a year, Sir Antony MacDonnell 
considered it desirable to come to some decision on the question whether a eanal could be ad- 
vantageously made or not. Accordingly Mr. King, Superintending Engineer, was deputed to 
inquire into the merits of the project, and he spent ■ four months of the cold weather in doing 
so. IMr. King’s report has not yet been finally considered ; but it may here be said that, in his 
opinion, Sitapur, Hardoi, Lucknow, and B.arabanki are the only districts of Oudh into which 
canal irrigation could be profitably introduced. The facts to be deduced from Mr. King’s report 
are, on the one hand, that the water-supply fi-om the proposed canal would be for these four 
districts praeticallj’’ • unlimited, that a eanal could be made for about crores, which would 

^ The question of return is very uncertain. f osfhly return 5 per cent on the outlay,* and 

^ that these districts would be protected trom the 

effects of drought, their wealth greatly increased, and about 265 square miles of shallow tanks 
reclaimed for cultivation. 


On the other hand, the report shows that there are serious though probably not insuperable 
difficulties attacliing to the project, ai'ising from the high spring level of the subsoil water, and 
the nature of the subsoil and drainage. The construction of the canal continues to he viewed 
with disfavour by a large though a decreased proportion of landoumers and cultivators, and there 
is some doubt whether adequate water-rates could be reahzed. 

The matter is still under the Lieutemant-Governor’s consideration : but the facts which 
have been established by hir. King’s inquiries show the prudence of the decision which rejected 
the work as a famine relief measure. 


' Subsequently in May 1899, tbe Lieutenant- Goyernor, when forwarding 
Mr. King’s report to tbe Goyernment of India, wrote as follows : — 

On a review of the case Sir Antony MacDonnell considers that the canal is not required as 
a famine protective work, while he is satisfied that its construction would so raise the water- 
level, already high, of the tracts through which it would pass as to produce the most injurious 
consequences to the agricidture of the tracts and to the health of the inhabitants. The opposi- 
tion of the landowners, though it may have been justified by unsubstantial reasons, had 
thus a solid foundation on which to rest. The opposition is as strong to-day as it was in 
Colonel Forbes’ time j although some few Taluqdars wavered in 1897 in their opposition, the 
great body are united in opposing the construction of the canal. 

The -Lieutenant-Governor does not think that interest on its capital could possibly be re- 
covered consistently with moderate assessments of w.iter-rates and popular contentment. 

The Lieutenant-Governor and Chief Commissioner is therefore unwilling to support the 
scheme, which should, in his judgment, be finally abandoned while the physical conditions and 
popular feeling remain as they are. 


504. Ei'om tbis brief bistory of tbe project it is eyident that tbe Local Ad- 
ministration bas neyer at any time been so fully conyinced of tbe necessity 
for tbe work as to press yery strongly for its construction. In fact, on two of 
tbe tbree occasions on wbicb tbe construction of tbe canal was seriously considered, 
tbe proposal was condemned by tbe responsible local autborities ; and, in both 
tbese cases, there bad recently been ample opportunity for noting tbe possible 
effects of drought in tbe tract concerned. In each case, boweyer, the condemna- 
tion was accompanied -with a reseiyation. Su George Couper admitted tbe pos- 
sible necessity of carrying out tbe project as a famine rebef work. Sir Antony 
MacLoimell reco mm ended that tbe scheme be abandoned “ while tbe physical 
conditions and popular feebng remain as they are now.” Tbe immediate ques- 
tion for oiu consideration is, whether there is sufficient eyidence to justify us in 
recommending tbe final abandonment of all proposals for constructing a canal 
from tbe Sardah for tbe urigation of tbe whole or any portion of tbe large tract 
that could be commanded by it. 


505. The objections wbicb baye been raised against the introduction of eanal 
irrigation into tbe Ganges-Gogra Doab are that ■ tbe canal is not needed as a 
protectiye work, tbe coimtry being ab’eady fan-ly well protected by its rainfall, 
by tbe existing means of urigation, and by tbe facilities for their extension ; that 
it would cause serious injruy by raising tbe water-level : and it would not be 
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a productive or remunerative work. ' On the other hand, it is contended that the 
general agricultural and climatic conditions are in the main similar to those in 
the Ganges-Jumna Doab, where canals have not only afforded valuable protection 
to the tracts they command, hut have yielded, in addition, a handsome return on 
their capital cost. 

606. There is certainly, so far as we can see, nothing in the climatic condi- 
tions, or in the conditions of cropping, winch would lead one to suppose that canal 
water would be taken any less freely in this tract than in the Doab. All over 
the western and southern districts of the Ganges- Gogra or central tract, the mon- 
soon rainfall is much the same as in the districts across the Ganges, and if any- 
thing it is more liable to serious deficiency from the normal ; while the winter 
rainfall over the whole tract is both less in quantity and more uncertain than in 
the Doab. The main difference in the cropping of the two tracts is that rice is 
more extensively grown in the central tract, especially in the northern and 
eastern districts where it constitutes nearly one-third, of the whole cropped area. 
But on the canals of the Agra Province, wherever rice is grown, the cultivators 
have always been ready to pay for its ireigation, even in tracts where the minfall 
is usually quite as abundant as in any part of the central tract. The conditions 
of rainfall and cropping do not, therefore, lead us to suppose that if canal irriga- 
tion could he afforded to this tract at the same capital cost per acre as in the 
Doah, it would yield results appreciably less remunerative to the State or le«a 
beneficial to the cultivator. 

607. In considering the extent of protection afforded by the existing means 
of irrigation it will he desirable to divide the districts commanded by one or 
other of the proposed Sardah canal schemes into two separate sections, as shown 
in the -following statement : — 
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625 

— 0-2 

41 

22 

19 

6 

29 

40 

49 

47 

- 2-15 . 

si 

10. Jaanpur 

816 

-5-1 

40 

22 

8 

1 

42 

45 

49 

46 

4'62 

as 

a 

ti 

11. Fyzakad . . 

713 

-0-7 

25 

31 

16 

6 

28 

32 

39 

39 

1'81- 


12. Azamgarh , 

805 

— 13-0 

58 

28 

15 

3 

30 

43 

54 

47 

5-02 


The statement shows inter alia the percentages of the normal sown area 
which are imgated in a year favourable for irrigation, like that of 1899-1900, 
when excessive early autumn rains fiUed the tanks, and when subsequent scanty 
rainfall and the lateness of the winter rains caused full use to be made of all 
existing reeans of irrigation. With these are compared the percentages irriga'ted 
in 1896-97, when the autumn rains were seriously deficient and ceased at an- 
\mrisually early datcj leaving the tanks nearly empty. 


























oOS., Of tlie districts in i^e -westeni section, Slialiiafianpur is apparently 
•almost fully protected by its.n'eUs and streams. TJnao andLnckno'w bare eacli 
25 per cent, of tbeir cultiration irrigated from 'wells ; but tbe protection tln^ 
afforded was not sufficient to prevent distress and tlie necessitj’- for relief in a 
year of severe drought.' The three remaining districts are insufficiently protected, 
more especially Hardoi, having regard to its conditions of rainfall and to the small 
area which is efficiently protected by irrigation in a year of drought. In the eastern 
districts, excepting Jaun pm.’, there is a considerable area irrigated from tanks in a 
year of favourable rainfall ; and in all districts there is a high percentage of weU- 
irrigation. The tanks, however, fail in a year of chought, and though the general 
deticicncy is made up by a large increase in the area irrigated from weUs, this 
is evidently not sufficient to counterbalance the failure of the rainfall and of 
tho tanks. Diuiug the hharlf- season in Northern India irrigation from wells is 
practically confined to limited areas of sugar-cane and other high class crops, 
and even if the rains fail there is no extensive use made of wells for watering 
the ordinary hharlf Tho excessive heat teUs alike on the work that can 

be done by men and cattle ; in any case weUs could not be made to supply .the 
volume of water necessary to mature any considerable area of rice ; and, rather 
than attempt to save his millets and other dry Mo j*//* crops, the cultivator prefers 
to devote all his energies to watering and preparing his fields for the more 
valuable rali crops, hoiking for assistance from the winter rains in bringing them 
to matm’ity. Thus in no part of the provinces are wells of any real avail in 
saving the hh arif crops. 13 ut, apparently, at least throughout Oudh and the eastern 
districts of tbo IProvinco of Agra, the hJiarif cvo]}s must be caved if distress is to 
bo avoided. Tho drought of 1896-97 affords sufficient evidence that in this tract 
even very extensive weU- irrigation during the subsequent rai?’, assisted by timely 
and sufficient winter mins, wiU not prevent distress when there has been a severe 
failure of the hharlf. Thus in Rai Bareli, Jaunpm', and Azamgarh, the distress 
was so severe as to bo officially recognized as famine, although over 40 per cent, 
of the total cropped area of each district is irrigable from wells. Had ffie winter 
rains also failed or been seriously deficient, it seems certain that the distress among 
the cultivathig classes would have been greatly intensified. It is evident therefore 
that the wells do not at present provide complete protection ; nor can we think 
that they will do so in the future even though their number be largely -increased. 

509. It cannot, however, be said that these eastern districts are, compared with 
many other parts of India, urgently in need of protection by State irrigation works. 
The decrease in the population of Azamgarh and Jaimpm*, and its stationary condi- 
tion in the remaining disti'icts, are attributed more to the effects of the excessive 
minfali of 1894 thanto the drought of 1896 ; and, oven in Kai Bareli, where the 
expenditm’e was greatest, the cost of relief in the latter year amoimts to only 
about ten annas per head of the population, compared with seven rupees per head 
in Banda, and the much larger sums spent in some districts of the Central Pro- 
vinces and Bombay. We cannot, therefore, recommend that any considerable 
financial or other risk should be rnu in order to protect this eastern portion of the 
•central tract ; and any work designed for its protection must take a low place in 
the order of m’gency of protective works. The chances of a canal being made 
for the irrigation of this tract, on the ground that it would prove remunerative, 
are also very remote. It would hardly be proposed to construct it, merely or 
mainly for purposes of profit, in opposition to the wishes of the people. *But 
its construction would necessarily involve the drainage of theyV/eVs, and to this 
the people wo'uld apparently only consent, if they consented at all, on the 
understanding that lands which are now watered from the jldls were given canal 
water free or at greatly reduced rates. 

510. We think, however, that the question of constructing a canal for the 
protection of the western district of Hardoi is deserving of serious consideration ; 
and if a canal is to bo constructed, it would be advisable to consider also the 
question of utilizing it for the fru’ther protection of other and adjoining districts. 
The main obstacles to the introduction of canal imgation into this insecure 
tract are the high level of the subsoil water, the prevalence of sand in the sub- 
soil, the small thickness of the overlying loam, and the consequent danger of 
water-logging the soil and of losing a large portion of the supply by percofation. 

2 c 
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If thv co“di:Ior.s oi Uic rabsoU ■wntcr-lcvel, aiul tlie iiatxivc of the soil axul stihsoU 
r,-- bv 3Ir. King, nre gor.crnh the iiijurv that might be caxised by the 
intrMUctirnG: catial irrigation on any extensive scale is nuqnestionahle. It 
crr.M ro doubt he mitigated, and even to a vciy- barge extent be prea'cntcd; by 
drainage, by rendering the channels vrnter-tigbt. by limiting irrigjition io a small 
j-Ti-cr.tag ,'of the area commanded, and, if necessary, by closing certain channels 
ti.Tougi; -ut the iM-ii season; hut these measures might raise the cost of the n'orb 
to a pr.diibitive tig*aro compared ndth the area to be irrigated. The records 
v.'irlcli have 


been hid hefore ns are not, however, in our opinion, sufficiently 
d to justify the fuml abandonment of the scheme on the ground of danger 


from water-locnrinc. 


.all. Tiic5c records show that along the alignment proposed for the main 
rb.anncb the depth to water-level varies from a minimum of 11 feet in Hardoi 
to a maximum of 33 feet in Lucknow : and that in certain parts of some districts 
poire s.and is found at a depth of G to 12 feet hclow the surface of the ground, 
ihit much more detailed information than this xvill be necessary before it can be 
sail th.at the conditions \rith regard to xvater-lcvel and subsoil offer insuperable 
obshcles to the constmetionof a canal. The areas must first be demarcated into 
which it seems desirable to carry canal water, having regard solely to their 
inrigitional ncccL, the extent to which they must depend upon canal water for their 
protection, and the suit.ability of their soils for canal irrigation ; the subsoil watcr- 
IcVel xvithin these are.as, and oufsidc them up to the limits of their main drainage 
outfalls, and the depth of overlying loam, must be observed and shown on a plan 
or cress .«-cctions of the country ; and all mattci’s bearing on the necessity for and 
pavsihility of completely draining the tract likely to be inlhxenced by the canal, 
must be thoroughly invcsfigited before any decision will he possible on this 
important quc'stion. The projects for the canal contain a good deal of general 
information on these jioints ; hut, though complete in all engineering details, 
they were prepared at a time when the necessity for very' detailed observations 
of the .hind xvhich we have noticed had not yet been fully" realized. 



L j!fc>.s;^iry for the immcfliato object in view ; bnf wc would recommend that 
the invc-tig.'.tions be extended so ns to include all the detailed information 


I "rtem-. of iiliahjahanpur, Unao, and j)erliaps Kai Bareli, within the scope of the 
in*.'" ‘ication. The j)ro{vK'il to construct a canal to replenish the natural tanks in 
itrirvlo! U a vry rec'Uit nn'N and the invotigalions relating to it liavo only latch' 
b --;t put, in, haml. We are th*u>;fore unable to form any‘o)union rt'garding it. 
2'u; we r.o re;’>on for limiting the sco])e of the scheme, in the manner 
t T qv'-'-d, ue.tii •‘twit d'-tail’xl inf'-nnation has been collected as may jitslify tlio 
•,! r'-j -'l' .a (,i all idea of alTording rc.ally edlieient. protection to the most 
tract in Ovidh by Tmv.ns of direct cina.l irrigtdion. Although a cum! 
f ;,' l!i - ir.uutti'j:; of this comparatively sui.all tract would jirobably not he fully 
rrauci-'rativc. it* ]>rotcctivc v.alue would !)<'• great ; and it would atford a practical 

tic: c.etual prcsluctive vrdue of canal xvater, under the 
. a.’ai ri-venuem -Uni-jS of Oudh. We therefore recommend 
*-ho:.dd b'* prcji-iri-.d with full provi-ioa for the pre.vention 
tb-'.t th*’ nu‘-'ttori of ctrning txuml irrigation into tlutsc 


1 


f.f 

'•tip tira! e-.'s.' 

a d mH-d 


■O!- 


dbtrict- ‘-h jul'l rrair; b-- con-idered. 
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514. With regard to tho alleged opposition of the people to the Sardah canal 
scheme, wo can only say that tho opposition of the Taluqdars is apparently as 
strong as ever it has been ; and that it is to some extent based upon exaggerated 
views regarding the cll'ects of canal in-igation in causing an extension of reh 
efllovescencc and in water-logging the soil in the Ganges-.Tumna Doab. The 
injury formerly caused by watei'-logging in certain districts of that Doab was un- 
doiibtcdly serious. But we have it on reliable cvidcuce that the cultivators’ 
complaints as to the extension of rch ofTlorcscence were much exaggerated ; and 
that the system of diainage, which was not introduced until many years after the 
older canals hadbeon constructed, has put an end to all complaints of extensive 
water-logging. Tliesc drains, it may be noted, cany away water from vinwj jhils, 
or naturafdcj)ressions, which were in former days used for irrigation ; and yet they 
appc.ar to have been generally welcomed by the people, who preferred assured 
‘flow’ irrigation from canals to the precarious and more difficult ‘ lift’ irrigation 
[vovajhih. Nor have we reason to think that diains carrying off the water of 
natural depressions would, if judiciously designed, have any appreciable effect 
in increasing tbo magnitude of the Hoods ; on the contrary, if they kept the 
depressions dry in the intervals of rainfall, they would render them more effective 
in storing surface drainage and jirovcnting its too rapid flow to tho rivers. 

515, Wo cannot say to what degree the feelings of the Taluqdars against the 
construction of a canal are shared by the cultivators ; but in the face of the 
evidence l.aid before us at Lucknow, and of the strong opinions expressed by the 
district officers, we cannot at present recommend the introduction of canal 
irrigation into Oudh outside the districts mentioned in paragraph 512. Having 
said so much, we must add that we arc not convinced that there are really any 
grave and conclusive objections to the introduction of canal irrigation into* other 
parts of Oudh. !Many of the objections which have been laid before us might 
luvvo been applied unth equal force to more than one large tract where canals 
have, as a matter of fact, proved of great benefit to the people. 

OIG. Nevertheless we do not think that it would bo a wise policy to intro- 
duce canal inrigation wholcsjilc into this large tract, even if the more detailed 
inquiries which wc consider necessary should show that the drainage difficulty 
can be surmounted at a reasonable cost. Tlicrc are many other reasons which 
render it desirable to proceed tentatively, or as tentatively .as may be possible in 
dealing with a largo river from Avhich a supply can be drawn, and delivered where 
it is required, only at a considerable outlay. But there is one consideration which, 
in our opinion, is of itself sufficient to justify this course. Hardoi and portions 
of the adjoining districts stand far more urgently in need of protection than the 
remainder of the tract ; and we cannot recommend that the measures necessary 
for their protection should be postponed until the general question of juotecting 
tlio whole tract by carrying out the main Sardah Canal scheme has been investi- 
gated and settled, until all local prejudices have been overcome, andimtil aU pro- 
tective works which arc considered more urgent than this general scheme have 
been completed. Whatever the rcsidts of the investigation may be, that scheme, 
as a whole, must take a much lower place in the order of urgency of protective 
works than can bo assigned to any fairly promising scheme for the protection 
of Hardoi and the adjoining districts. 

517. Extensions of existing tcorks in Ganges-Jnmna Eoab. — The supph'es 
available from the Ganges and Jumna rivers for the irrigation of this Doab are, 
as we have already stated, barely sufficient for existing works and for the exten- 
sions which are now imdcr construction ; and into every large tract of the Doab 
where canal irrigation is rcqxiired it has been or is in process of being introduced. 
There is still scope for a number of small extensions, which would in the as^re- 
gate require a considerable volume ; but, in the absence of any other source of 
supply, these can only be rendered possible by improvements in the methods of 
distribution and by other measures for economizing water. On the Eastern 
Jumna Canal especially, there appear to be some small tracts which are not nc-w 
commanded by any distributary channel and in which the subsoil water is ssfd 
to lie at a great depth. These tracts wUl, no doubt, receive attention 
the necessary supply of water is found to be available. 
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618i Storage ■worJcs and prevention of percolation.— The remarks whicli we 
have made in the Punjab Chapter (paragraphs 4i9 and 60) regarding storage works 
and measures for the prevention of percolation from canal channels, may be held as 
applying generally to the canals of the United Provinces. Observations on the 
lines recommended for the Punjab, should be made for the purpose of determin- 
ing the loss by percolation from channels of all sizes ; and, subsequently, money 
should be freely allotted with the object of ascertaining the best means of 
rendering the channels water-tight, and the volume of water that can be saved 
thereby. The effect on the spring level in the adjoining tracts should also be ■ 
carefully noted. It is perhaps unnecessary for us to draw attention to the addi- 
tional value which such observations and experiments will have in- the, United 
Provinces, in connection with the objections raised against the proposed Sardah 
Canal. 

519. Unless, however, these and other measmos for economizing water yield 
better results than seem to be anticipated by the canal officers, there will be but 
little water available for developing irrigation in villages which are now^ insuffi- 
ciently irrigated, or for extending irrigation into other villages at the tails of the 
distributary channels, when the Patehpur Branch and the, extensions now under 
construction on the Agra and Ganges Canals have been given their full share 
of water. Even without any further extensions than are now in progress, the 
Doab is no doubt generally protected against serious or vddespj’ead distress ; 
but if a serious failure of the monsoon were followed by a very scanty winter 
rainfall, the supplies likely to be available in the canals late in the rabi season 
would be quite insufficient to ensure anything like a full outturn from the large 
area of rabi crops that would have been sown with the aid of canal water. Even 
ia years of less severe drought the supply at present does not always suffice for 
that purpose. Any measures, therefore, which may promise to make up the 
deficiency seem deserving of investigation. 

520. Possible utilization of Sardah waters outside Oudh. — If, as seems most 
probable", no suitable site can be found for storing water in the upper catchment 
of the Ganges and Jumna, the only possible source of supplementing their 
supplies would appear to lie in the Bamgangaand Sardah livers. The connec- 
tion of these streams with the Ganges has more than once been suggested, but the' 
proposal has never been seiiously considered. At the season when extra water 
is required for the Doab, the Ramganga caivies only an insignificant volume ; 
and on the Sardah river the Ganges-Gogra Doab seemed natunaBy to have the 
first claim. If, however, it should be decided to introduce canal irrigation only 
into those districts mentioned in paragraph 612, there would be available a con- 
siderable surplus of the Sardah’s supply for utilization elsewhere, and the pos- 
sibility of diverting the surplus to the Ganges river might be investigated more 
fully than it has hitherto been. 

621. So far as the levels of the country are concerned there would appear to 
be no difficulty in carrying a supply into the Ganges above the bead-works of the 
Lower Ganges Canal from a point on the Sardah where it debouches on to the 
plains. The connecting channel would no doubt have to cross numerous dram- 
ao-e lines and more than one large river, and the cost of the work would be very 
great • hut, on the other hand, the advantages that could be derived from ifa con- 
^tvuotion seem to be sufficiently numerous and substantial to justify a considerable 
expenditure in securing them. A share of the supply which the Upper 
Gmiees has now to pass on to the Lower Ganges Canal could be diverted to the 
Agra Canal through the Eindun Cut, without affecting the supply of the Upper 
Ganges Canal in the way that it is now affected when in times of tight supply it 
is called upon to assist the A gra Canal. Nor would it any longer be necessary to 
pass on to the Agra Canal any portion of the Eastern Jumna Canal’s share of the 
Jumna supply. Moreover, were a sufficient volume made available from the 
Sardah there would no longer be any difficulty in diverting a portion of the 
Gano>es’ supply into the proposed Eastern Ganges Canal ; and the connecting 
chaimel might also be utilized for supplementing the often insufficient supplies- 
of the BohBkhand Canals and for irrigating Moradabad and Budaon. It might 
even be found possible to take a supply from the Deoband Branch. of the Ganges 
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Canal into tlie lower portion of tlie Jiunna-Hindnn Doabv thus setting free a share. 
of the Eastern Jnmna Canal’s supply for the protection of the Hissar and Eohtak 
districts at the tail of the "Western Jumna Canal in the Punjab. We fully 
realize that this proposal is beset with many engineering difidculties, and that 
perhaps the cost would prove prohibitive. We think it right, however, to refer, 
to it as a proposal which, in view of its wide-reaching potentiahties, should not 
be lost sight of if it be eventually decided that the Sardah supply cannot be 
fully utilized in the Ganges-Gogra Doah. 

522. We recognize the objections which may be raised to any proposal for 
diverting the waters of the Sardah so as permanently to deprive the tract, which 
by its geographical position has the prior claim, of the opportunities of utilizing 
them. It may be urged that at some future time the experience of a few years 
of drought, or the increasing pressure of population, or many other causes, may 
render tlie Taluqdars as keenly desirous of irrigation as they are now strenu- 
ously opposed to it. We cannot attach much weight to this argument, or 
recommend in consideration of it that all proposals to uthize the Sardali water to 
the greatest advantage should be held in abeyance for an indefinite period. We 
would observe, however, that even if the proposal which we are considering were 
actually carried out, it would not necessarily follow that Oudh would be finally 
and irretrievably excluded from canal irrigation. There would still he a 
surplus available from the Sardah, and it appears possible that if necessary this 
might be supplemented by the waters of the Gogra for the extension of canal 
irrigation in Oudh. 


523. The Ken Canal.— Qi the proposals which have been. laid before us for 
the protection of the southern or irflws- Jumna districts by the construction of 
State irrigation works, the most important is that for a canal from the Ken river 
to irrigate the district of Banda in Bundelkhand. The first project for this 
work was prepared in 1876 when it was proposed to take out a canal from above a 
dam, 68 feet high, at a point on the river some 40 miles above Banda. The esti- 
mate for the work, amounting to 46 lakhs, was held in abeyance imtil some experi- 
ence had been gained of the working of the Betwa Canal, which was about to be 
constructed in a somewhat similar tract of country. The event has shown the 
wisdom of the postponement ; for the project left out of command a large tract 
containing the very class of soil which the experience of the Betwa Canal has 
shown to he the most suitable of all the soils of Brmdelkhand for irrigation by 
canal water. The canal as now designed will have its head-works at a point some 
30 miles higher up the river than that originally proposed, and will thus be 
able to command all the good light soils of the disteict which may be expected 
to take water every year, as well as the heavier soils commanded by the 
original project, which only require water in a year of scanty rainfall or when 
the rains cease at an unusually early date. The project affords a good instance 
of the necessity for gaining experience as to the suitability of the soils for irri- 
gation before any large espenclitiu’e is incurred on the construction of irrigation 
works in black cotton soil tracts. 

624. The revised project is estimated to cost 36f lakhs and to irrigate 
68,000 acres on an average, and 97,500 acres in a year of drought. Itis expected 
to yield annually an average net revenue of Es. 63,500, or 1'7 per cent, on the 
capital cost. Expressed in acreage rates the capital cost amounts to Bs. 63‘5 per 
acre of average magation, the net revenue to Rs. 1‘1, and, allowing for interest 
charges, the annual loss to Es. 1’2 per acre. This is only about a third of the 
annual cost of providing irrigation to each acre watered by the Betwa Canal. 
The more favourable results anticipated for the Ken Canal are due chiefly to the 
fact that it commands a tiact of cormtry which contains a far larger proportion 
of the soils which take water in ordinary years than is to be found in the Betwa 
Canal tract. "We have no reason to believe that the estimate is at all over-san- 
guine. On the conti-ary, from our evidence we have grounds for hoping that the 
water will he taken for the hrigation of rice more freely than has keen estimated. 
The rahi area should not fall short of the estimate, provided that the supplies 
anticipated are always available ; but we doubt if sufficient allowance has -been 
made for the possibility of shortness of supply during the rahi season in a year- 
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of " severe drouglit ; sind we tliink that it raay be found necessary hereafter, as it 
has been in the case of the Betwa Canal, to supplement the supply by storage. 
We would certainly recommend that the weir across the river be constructed so. 
as to store the largest volume of water possible at a reasonable cost, and that 
with a view to selecting other suitable sites for reservoirs, a detailed examination 
should be made of the river upstream of the head-works. We understand that 
some suitable sites have already been discovered. Those works will add to the 
cost ; but the need for the canal is so great that its cost, even with such additions 
as may be necessary for storage, should not be greater than can reasonably bo 
incurred in view of the protection which it will afford to the Banda di^iiot. 
We have no hesitation, therefore, in recommending its early construction. 

626. The Dassan Qanal. — A project fora canal from the Dassan river was 
prepared many years ago for the irrigation of a portion of the Hamirpur district; 
hut the low supplies in the river and the great height and cost of the weir 
caused the scheme to be abandoned. A detailed reconnaissance for the purpose of 
determining the conditions of supply, and the probable utility and cost of the 
work in the light of more recent experience, will be put in hand as soon as the 
necessary establishment is available. The infoimation at our disposal is not 
sufficient to admit of our forming any opinion on the project. 

626. Proposed canals in Mirmjnir, Benares, and AllaJiahad. — Preliminary 
surveys have been made for a number of small canals in ]\Erzapur, and in the 
southern portions of Benares and Allahabad. The most important of these is 
for a canal from the Tons river to irrigate a tract in the south of Allahabad. 
The scheme does not appear to be a promising one. The soil is mostly if not aU 
black cotton soil ; and the works would be costly in proportion to the area com- 
manded. Rough projects have also been prepared for small canals froip the 
Belan, Karamnassa, and other rivers. The projects are not in sufficient detail 
to enable us to form an opinion of their financial prospects ; but, as rice is the 
principal crop that will be irrigated, they promise to be of considerable protective 
value, and there appears to be no reason why the water should not be fully utih’zed 
even in years of average rainfall. One or two of the most promising schemes 
should now be worked up in detail and canned out, so as to ascertain to what 
extent the cultivators will use the water and pay for it in ordinary years. The 
proposed Karamnassa reservoir and canal referred to in the Bengal Chapter 
(paragraph 412) should, if it fulfils the expectations of its projectors, protect a 
considerable area in the Benares district. 

627. The Qhandraprahha Qanal. — During the course of our tour we inspected 
a canal from the Chandraprabha river in the private demesnes of His Highness 
tlie Maharaja of Benares. The canal, which was constrncted about eighty years 
ago, is now a deep ravine, and it no longer commands the country except at its 
head and tail. It has cut away a good deal of valuable land and will continue 
to do (SO unless its supply is controlled. Nevertheless, the canal irrigates 
annually about 10,000 acres oE rice. Plans and estimates for re-aligning the 
channel, and providing it with head sluices and other works for the control and 
distribution of the water, might be laid before His Highness and the advantages 
of carrying out the work explained to him. 

628. Improvement of the Betwa Qanal. — From the evidence which has been 
laid before us, we have no doubt that. the financial and protective value .of the 
Betwa Canal would be considerably increased by the provision of additional 
storage, and by the remodelling of the channels to enable them to carry larger 
supplies. The valley of the river above the head-works has been examined, 
and some suitable sites have been found for storage works. One or two of the 
best of these should be selected, and detailed plans and estimates prepared, with 
a view to the early provision of at least 1,000 million cubic feet of extra storage. 
This should suffice for the present, but eventually, as irrigation is 'further 
developed, it will be necessary to add another 1,500 or 2,000 million cubic feet.; 
The. branches of the canal should be remodelled so as to carry between them 
with'. safety the largest volume that can be run in the main canal? 



199 


629. Ustahlislment of a form on the JBettoa Qaml. — The chief reason, 
however, why the canal has failed to yield a return sufficient to cover its work- 
ing expenses is the fact of its being almost entirely a rahi canal. In the 
early Jchorif season there is very little water in the river ; and from June to 
October, when there is an abundant supply, the canal remains closed. Even 
increased storage will not add largely to the Jdiavif area irrigated, unless the 
people can he induced to utilize the water for early sowings of rice, of which a 

^ large area could ho matured during the rainy season. It may he that the soil 
is unsuited to rice; on this point our evidence is somewhat conflicting. 
But the question of introducing rice .cultivation has such an important hearing on 
the effective working of the canal that we recommend the establishment by the 
Agricultural Department of a small farm in the vicinity of one of the di.stribu- 
taiy channels, for tlie piu'posc of experiments in utilizing the water for rice 
cultivation. We would also recommend a considerable reduction in the water 
rates charged for rice, so as to induce the cultivators to make experiments for 
themselves. Some selected cultivators might even he given water free for a 
few years. 

630. Storage tau7:s in JBiindclIchond. — The twelve small tanks in the Jhansi 
and Hamirpur districts which are managed by the Engineer in charge of the 
Betwa Canal arc scattered over a large area, and arc situated at a considerable 
distance from the head-quarters of the canal. We recommend that they be 
made a separate sub-division ; and that for the next few years they be placed in 
charge of a specially qualified assistant or subordinate who would devote his 
whole time to their improvement, and to the preparation of projects for new 
tanks and for field embankments, to be carried out either at once or by relief 
labour in a year of famine. 

(jo ). — Private iri'igation taorhs. 

531. Area irrigated by private teorJes of ail hinds. — There is no part of 
British India to which irrigation from private works is of greater importance 
than the United Provinces. Eor the irrigation from State canals, considerable 
as it is, is mainly confined to the thirteen districts of the Ganges-Jumna Doab ; 
and thus nearly thrcc-fourtlis of the Provinces depends entirely for its irrigation 
on wells and other private works. Out of a total area of 11 million acres under 
irrigation in an ordinary year, 81 million acres are irrigated by works of this 
kind, 5;j- million from wells, 2 million from tanks, and the balance of § million 
acres from other sources. 

532. TVclls. — The area irrigated from wells varies very greatly with the 
nature of the season. In a wet year like 1891-95 it may fall to three million 
acres ; on the other liand, in a year of drought it rises to over 7 millions. The 
wells are divided into three classes i masonry, half-masonry, and earthen or tem- 
porary. The distinction between masonry and half-masonry wells is, however, 
very indefinite. A cylinder lined with brickwork, laid in lime mortar, is the 
criterion of a masonry well ; but many of the finest webs are made of bricks laid 
diy, or of brickwork in mortar rising to only a few feet above the subsoil water- 
level. No doubt in many placo.s the half-masonry weUs are less durable than 
those lined throughout with solid brick work, but the attempt to distinguish 
between the two classes appears to have led to complications which makes it 
doubtful if the distinction is worth retaining. It will certainly be more conve- 
nient for our purpose to class them all as permanent wells, merely noting that 
out of 500,000 wells thus classed about 170,000 are of the so-called half-masonry 
type. 


533. Pennanent wells . — There are, broadly, two descriptions of permanent 
wells : spring weUs, and percolation wells. In the great alluvial tract north of 
the Jumna a permanent weU usually consists of a brick- work cylinder sunk 
through the upper strata of alternate clay or loam and sand, down to an imper- 
vious stratum of stiff clay, known as the mota, through which a hole is made 
into the sandy stratum below. Through this hole a plentiful supply of. 
rises into the cylinder, sometimes to a height above that of the general 
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the • subsoil water iablo outside the wells. These wells are therefore designated 
sinung wells. Whon tlio hole is (ir.st made through flu; sfilF clay stratum or 
moia, as it is usually oallcd, a ocriuin quantity of sand is forced up'into the well 
with the water. After a shoi't time the omksion of sand ceases, and if tho mola 
is a good one (3 to 5 feet of hard clay) no further sinking of the well takes 
place, TJio omission of llic sand eeasi's only uhan iha hollow inverted cone, 
which forms below the wo/a, ])rcsonis a largo enough suiTacc to admit of the 
required rolunio of water being discharged tliroiigh it af. a velocity which will 
not distuvh tho grains of sand.* Tho cost of a well of tliis doscrij)(ion depends 
chiefly on the depth to the ojo/a, which may ho great even tl-.ougli tho subsoil 
water is high. Tlio average cost to the cviltivator of a well of two huckots may 
ho put at Its. 200 to Its. 300, and the average area u'hioh fsich well will irrigate 
during tho radi saison at 8 or 0 acres. 'I’hc most cinictivc .sj)ring wells arc to he 
found in the Gauges-.Iumna Doah, hut they arc found in I.argest''numhcrs in the 
southern and eastern portions of the central or Ganges-Gognv tract. 

53d'. When the Mo/a is at a great depth or does )iot exist, water can only 
enter the well .slowly by percolation through its sides or throu'jh the .s-and on 
which tho well must rest. The well has then to he of much la^rgor diameter 
than is necessary in the case of a spring avell ; otherwise the sand would ho 
drawn with the water into tho well and the masonry cylinder would gradually 
sink. Wells of this description arc common in the* sub-montane tract, and in 
tho low-lying lands of tho river valleys. Although of larger diameter, they arc 
usually of less depth than tho spring wells. They arc eliea'pcr to coriitruct* hut 
irrigate a smaller area. 

535. In many parts of tho districts south of tho Jumna the wells arc of the 
percolation type. Outside the black soils, in which hardly any wells arc or can 
be made, i-oclc is usually met Avith below the surface; the lining of the cvlin- 
dev generally consists of rough stone masoniy, and this frequently, ns in tlic 
Deccan, is limited to the staging required for the lifting gear. Tii*c rock is ex- 
cavated to form a reservoir for the water Avhich issues from tho ])orous soil or 
through fissm’cs in the rock. 

536. Increase in the number of pennanenf toeUs. — During the past decade 
the number of masonry wells in use for irrigation has increased by 51,000 or by 
about 12 per cent. This increase though substantial is proportionately much 
less than those shown in the provinces of Madras, Bombay, and the Pimjab. 
The fact, however, of a very largo increase during the past 30 years, in the 
districts which have recently como under revision of settlement, is unhesitatinsly 
affirmed hy aU Settlement Oflicore, and may be accepted. In the eleven districts 
of Oudh the number recorded at settlement has risen from 50,835 to 110,91.2, 
an increase of 136 per cent. In some parts of those districts the number of Avells 
is noAv so great that there scarcely seems to be room for any further lar^e in- 
crease without affecting the supply of water in existing welts in dry Tears, For 
instance, in the Haidargarh pargana of Barabanki, covering an area of over 
100 square miles, there are 27 wells to tho square mile of total area, or one well 
to every 11 acres of cultivation, and more than two-llurds of the wells are per- 
manent. But the principal cause of the small increase during the past decade 
in the number of masonry wells, in these as compared with other provinces, is 
no doubt to bo found in the reliance which is placed on temporary wells. 

637. Temporary wells. — In no province in India are the general facilities for 
the construction of small temporary wells at all comparable Avith those of these 
provinces. There are no doubt large numbers of such wells in the Punjab, hut 
even in that province there are four masoniy to one temporary well, and the 
total number of temporary wells does not exceed 75,000. Whereas in tho United 
Provinces in a dry year nearly a million temporaiy wells are in use for irrigation, 
that is, for each permanent Avell there are two temporary wells. They differ 
-from the permanent wells in being lined with a cylinder of Avood, Avicker-work, 


* This theory of the action which takes place in a well nas first advanced hy Mr. J. S. Beresford -of the 
United Provinces, Irrigation Department. 
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or lirushwowl, iiisfond of masonvy. The linin". ns n rale, is onrrietl up to only a 
fow feef al)ovo Ihi* wnfor Mirfaoi’. Tlio (empornvy well may, like the permanent, 
•well, roi‘('ive its supply either from a sprinir or from percolation. Whore the 
Mipidy is wholly hy ]iereo!a1ifm the temporary well is n mere hole in the ground 
from which witer is drawn hy manual lahour with the aid of. a wheel or a 
weiglited h'ver. Sneh a well M'ldoni irrigates more than two acrosj and often 
OTily a mere fraction of ati aero. A go<xl ,s))ring well of the temporary kind, such 
as are found extensively in the f4angcs*.1umna Donh, will irrigate four or more 
aeros in the sfasnn. Tiioy are worked hy hnllock power and occasionally carry 
moro than one water-hag. The enstof .a tt'jn])oinry well may ho anything from 
l?.s. g to Its. fiO ncs'onling to its depth and the nature of the lining. 

Fiunh'.r. proit'cfirr rnlv<‘ of wells . — We have already (paragraph HOS) 
dmwn attention to the fact that in these provinces the use of wells for irrigation, 
other than that of sugar-cane and gnnlen crops, is confined almost entirely to the 
rtihi season, and that they are of little value in afforfling protection to the hhortf 
crop. Uut there can he no donht that in 3S‘.)l5-07 it was the wells, and the wells 
alone, which saved the gnsater part of the Gang(N-Gogm 3)oah from a famine 
which would have rivalled in intensity that of Bundnlhhand. They made 
pcKslhh' the sowing of the rnhl, and the rc'placing over a large area of the failed 
hhorli hy roln cmjw. I/irgely owing to the prom])t and timely action taken hy 
the laical Govermnei\i in granting liheml advanetN midcr the I^onns Act, over 
.'i.'iO.OOO lentpomry wells were made, in that year, (ho construction of some 
thousands of masonry wells was p»it in hand, ntid many others were rejiaircd .and 
ijnjuxived. I'rohahly no! le-s tlian half the extra nnmher of temporary wells wore 
made with the aid of the money advanced. Ihit in addition tolhis, as’wnsohsorvcd 
hy the ]/)eal tiov*Tmnent at the time, (he vnhie of the ]>oliny consisted not 
merely in the anunmts advanced and the munher of wells which the cultivators 
were then'hy ennhled to emistriiet. hut in the stimnhis which was given to 
priwde etTori and the r'initidimce inspired in tin' Government. It is difilcnlt to 
ctmeeive a more strikimg insi-inee <»f the succc's of the policy, which wc have 
strongly recoimnendcd ehewliere. of making, at the e.arliest possihle stage of a 
threaf>m':d famine, large and lihend advances for the construction of tomjtorary 
wells, as well as for •■eed, cattle, and liftintr gear. 

.'filh Scope for ihe cxlrn'ioii of t'-elfirnpalion. — .\fter careful consideration, 
we have conn* to the conrhisioti that, notwithsl.anding the large extent to which 
well-irri'g.'vliun is already pnictis->d in the I'niled I’rovinces, there is wide room 
for its extension. In Himdelkhnnd, the tniot most cx])osod to famine, nothing can 
he done in the hlnek s^iil tnicts for which well-irrigation is altogether unsuitahlo. 
lint in (he south of the .lliajisi district, and in a few other parts of Bundclkhand, 
(hero are red and mixe<l soils perfectly suited (o irrigjition, and water is av.ail.ahle 
at tnodenitc dciiths. Particularly favonndtlc conditions exist near the .so-callcd 
‘lakes' of Ilamirpur and the smaller tanks elsewhere, in the proxnmity of 
which the water level is niised. By the tunhanking and terracing of other 
]iart.s of the (yainliy the water level for pnrjwscs of well-irrigation m.ny bo 
raised matc'rially, I’lio wclh also are for the most ]):irt permanent and durable. 
In thc^se tniots, Ihcr.ifore, .as in the Dccean, all the concessions and methods 
which we have advowted in the genend chnjjtcrs on private irrigation works 
and loans for improvements, may a))proprialcly he offered and tried. Of the 
great alhjvial (roots north of the, Jumna (he only parts in which well-irrigation 
is impractie.ahle are those, mostly in the neighbourhood of tholugh b.anks of the 
gi'oat rivers, in whicli the subsoil water is found at prohil)itivo depths. Else- 
where distinctive treatment must he adopted .according to the requiromonts 
of districts a7ul parts of districts. 

.510. In the districts of the Ganges-.Imnna Doah, which are liberally pro- 
vided with canal irrigation, no special me.asnres will he required, except pos- 
sibly in those few lociditios which cannot he reached by canals or their exten- 
sions. In such localities, which arc* generally favourohle for tho constmetion of 
permanent wells, advances should he given froely. But, so far as wc c.an judge, 
free grants-in-nid will not h(5 required. 
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■ -' 541. In parts at least of the Gangcs-Gogra Loab a gi’eater measure of 
.'liberality will he justified. The districts of ihe Lucknow Division wliich are 
situated in the'centre of this tract suffered severely in the famines of 1896-97 
and 1877r78> and in parts of them all there is considerable scope for the ex- 
tended construction of i)ermanent wells. Here grants might be allowed in addi- 
ction to advances. The western portion of the traet, comprised in the Ilohil- 
khand Division, suffered considerably in 1877-78, but escaped- easily in 1896-97, 
It is also doubtful whether, except perhaps in the district of Budaon, condi- 
tions are favourable to the construction of permanent weUs. The matter should 
be carefully inquired into, and wherever permanent wells can be made with 
advantage their construction shovdd be sedulously encouraged by advances; 
but grants need not be made until the wants of other tracts, where the neces- 
jSities are greater, have been satisfied. In the Fyzabad Division of Oudh, in 
the district of Jaunpur, and in parts of Allahabad and Benares -in the south- 
eastern angle of this Doab, well construction has advanced so far that special 
measures of encouragement are not urgently required. The same also may, per- 
:haps, be said of the districts of the Gogra-Gandak Doab, in many parts of 
which, also, tank-irrigation is generally very efficient. 

54)2. Talcavi advances . — There is, however, probably no district in which 
tahavi might not be granted for permanent wells on a materially larger scale 
than at present. The majority of our witnesses are not enthusiastic as to the 
amount which can be done in this way, and the Hon’ble Mr. Boberts, the Local 
Member of the Commission, has rightly drawn attention to the difficulties which 
are certain to be encountered owing to the sub-division of holdings, the want 
of co-operation, peculiarities of tenure and other causes ; and he does not, like most 
other local members, press for large increases in the takavi allotments, or 
express any hope that the progress of well constmction can be materially 
accelerated by anything which Government can do. We agree that here, as in 
other parts of India, the progress in the construction of permanent wells to ' be 
healthy must be gradual. But we are not satisfied that the possibilities have 
been exhausted. Individual officers have occasionally been very successful in 
the distribution of takavi in ordinary years ; for instance, Colonel Pitcher, who in 
one season distributed over half a lakh of rupees in a small district. Over the 
Provinces as a whole, the amounts advanced in ordinary years have been very 
.small ; and it is clear that, generally speaking, no strenuous or sustained 
endeavour has. been made to stimulate the execution of private improvement 
by means of takavi. Until an endeavom* of the kind has been made and failed, 
the attempt ought not to be abandoned. 

643. As in other provinces, the procedure is capable of substantial improve- 
ment on the lines indicated in Chapter VI. In particular, subordinate district 
officers should be everywhere empowered to make advances -without reference 
to the head of the district, and the necessary inquiries should be made by them 
and money advanced on the spot. Borrowers should also be allowed free 
option of long terms of repayment, fixed solely with reference to the durability 
-of the work. In the Doabs, however, some caution may be necessary in this 
matter, as the life of wells is uncertain. But it should be within the discretion 
of the officer granting the loan to allow a period up to at least twenty-five years. 

544. With- regard to difficulties of tenure and the like, we first observe that 
the people who are likely to take the advances are the smaller zamindars and 
permanent tenants. With regard to the former no difficulties arise. Their land 
is freely available as security for advances, and under existing rules long periods 
of exemption from taxation are allowed. In Bundelkhand there should be no 
objection to making the exemption perpetual. The resulting loss of revenue should 
jje trifling, and the need' of wells as a protection against famine is so great, that 
no measm’e of liberality allowed elsewhere ought perhaps to be denied here. 
:It may be doubted, however, whether the 'grant of perpetual exemption will 
have much practical effect. Elsewhere in the Dnited Provinces it is quite 
unnecessary, for the mere ptupose of encouraging the construction of permanent 
wells, to make this concession. 



203 


ciO. Improvements hy tenants . — As regards tenants, however, it is imposr 
sible to say that under the existing law they enjoy everywhere a fair measure of 
protection against the enhancement of their rents after they have constructed 
wells. In Oudh the law grants no protection beyond fixing rents for seven years, 
— a period obviously insufficient to exhaust the value of such an improvement as 
a permanent well. But there is no part of the United Provinces in which the 
conshniotion of permanent wells has made more regular and consistent progress 
than in Oudh ; and the best informed settlement and revenue officers seem to 
think that those landowners, who are least disposed, to encourage tenants in such 
construction, do not succeed in preventing it by enhancement of rent. This is 
due to the fact that in Oudh there is little or no difference between the rates 
of rent on irrigated and unirrigated land (hereafter referred to as the wet and dry 
rates), and that neither kind of rate is excessive. It would probably, therefore, 
not be worth while to make any serious alteration in the Oudh rent laws, with 
the object of protecting the tenant from the trifling enhancement to which he 
is at present liable on construction of a well. In the Province of Agra, how- 
ever, the excess of wet over diy rates is frequently considerable, and the case is 
therefore different. Here tenants with a permanent right of occupancy are 
protected against enhancement of rent for a period of ten years, and the law 
also provides that their rents shall not be enhanced on the ground that the 
productive powers of the land held by the tenant have been increased by an 
improvement effected by his agency or at his expense. By another provision, 
however, the landowner is allowed to clahn an enhancement of rent on the 
ground that the rate paid by the tenant is below the prevaihng rate paid by 
occupancy tenants for land of similar quality and enjoying similar advantages. 
The consequence is that a tenant, who for the first time introduces weU-irriga- 
tion into a tract previously nnirrigated, is not exempt from enhancement of his 
rent up to the rate prevailing on land in the same neighbomhood, in which 
similar facilities for irrigation exist. Hence if a tenant make a temporary 
well ho will be called upon to pay the wet rent rate on land irrigable from it; 
and apparently if he replaces an inferior earthen well by a permanent masonry 
well, and so contrives to irrigate a larger area than before, he will be liable to 
pay the wet rate on the additional area. It is worthy of consideration whether 
the law ought not to be made more liberal for the tenant. The existing provi- 
sions are defended on the ground that the difference between the dry and the 
wet rate is the equivalent of a royalty on the subsoil water, to which the 
landowner is fahiy entitled. Admitting this, however, it must be remembered 
that Govermnent is entitled to take a similar royalty from landownein when they 
make irrigational improvement?, and that Government foregoes its share of th^ 
royalty for at least a whole thirty years’ period of settlement. Tenants who 
make similar improvements would seem to be entitled to receive from their 
landowners not less liberal treatment than improving landowners receive from the 
State. We submit, therefore, for consideration the suggestion that when a 
tenant constructs a permanent well, the land commanded by which was previ- 
ously unirrigated and assessed only at dry rates at the time of the construction 
of the well, the land should be exempt from wet rates until the expiry of ten 
years after the period for which the tenant is entitled to hold the land 
at the existing rental. Thus, if a tenant constracts the weU at the commence- 
ment of the ten years’ period for which his rent cannot be enhanced, he wiU 
secure exemption from wet rates for a period of twenty years. Such a measure 
as we propose would, we believe, prove an effective inducement to tenants to make 
permanent masonry wells. It may be opposed by the landowners, but if it 
results in the extended improvement of their land it will tend to their permanent 
benefit. It cannot be considered unjust to them, since the additional period 
of exemption suggested for the tenant’s improvement is only one-third of that 
which the landowner receives from Government for his own improvement. 

646. Transfer of occupancy rights . — Another difficulty in getting money 
. advanced to tenants which has been brought to om- notice is this ; the land 
of tenants not being legally transferable except to a very limited extent 
to co-sharers in the tenancy, and hy sublease, cannot be received as security 
for the advance. As a remedy it has been proposed by one competent 
witness that the interest of occupancy tenants in their land should be 
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ihade transferalble for pm-poses of recovery oi taham advanced to tliem, and 
that a special law, of which he has furnished a draft, should be passed 
for this purpose. The great majority, however, of local officers seem to 
be strongly ■ averse from such a measure, which would no doubt be 
opposed bythe landowners. We accordingly’ hesitateto recommend it. But. as 
pointed' out in the general chapter on taJeavi, legislation of the kind has 
been passed in. the Central Provinces. Its effect there mighti we think, be 
watched with advantage,: and if the result is to facilitate the advance of talcavi 
to tenants, without causing substantial injury to either landowners or tenants, 
the advisability of undertaking further legislation in the United Provinces might 
be seriously considered. 

517. Borivg tools . — We have had frequent occasion to mention the clay beds 
from below which the supply of what are termed spring-wells, whether permanent 
or terhporary, is drawn. The distribution of these beds and their depth below the 
surface are extremely variable, and on these factors depends largely the suit- 
ability of any tract for the construction of the different kinds of weU as 
weU as the success of individual wells. The people are said to be wonderfully 
well-informed as to the distribution of the beds. Nevertheless, instances are 
very frequent in which wells fail owing to failure to strike them, or to finding 
them of insufficient thickness ; and with the object of ensuring more uniform 
success the Agricultural Department has recently employed a small establish- 
ment equipped with boring tools, and men and tools are lent for a small fee to 
landowners and cultivators who desire their services. We think that this 
system deserves extended trial, and have made similar recommendations for 
other provinces. 

548. TanJcs . — There are practically no embanked private tanks of any con- 
siderable size in the United Provinces. Close to almost every village there is a 
pond, the excavation of which afforded materials for the consti'uction of the 
dwelling houses ; and occasionally in some parts of the country, especially in 
Mirzapru’ and the Bundelkhand districts, water is held up by small embank- 
ments across depressions or drainage lines. But, except in Mirzapm’ and the 
-adjoining Jumna districts, where the tanks are often fed by diverting 
nataral streams, these two classes of tanks are used chiefly for watering cattle 
and bathing purposes ; and the jhils or natural depressions which are found in 
large numbers, more especially in the eastern districts of the sub-montane and 
central tracts, account for nearly the wffiole of the irrigation classed imder tanks. 
In a favourable year over 2;^ million acres are irrigated from this source ; but 
in a year of drought the supply of the tanks fails and the area falls to tmder a 
million acres.- In many districts, in a year of severe drought, it may even be 
reduced to one-fom.’tb of the area of a normal year. But though the tanks fail 
when they are most required, their protective value is very considerable. They 
onsvu’e a good crop to a large area in all ordinary years ; and occupying as they 
do a considerable portion of the ground siuface, their effect in maintaining the 
level of the subsoil water must be very great. 

649. Canals for filling jhils . — It has been suggested that some of the large 
snow-fed rivers, all of whose Avaters are not required for direct irrigation from 
canals, might be utilized to fill the tanks in a year of drought. W e have no doubt 
that the supply of many tanks could be assured by this means, and the , proposal 
has the great advantage of interfering to the least possible extent in the vested 
rights of the cultivators to the waters of the natural y7w/s. But the cost would 
probably be great in proportion to the advantages conferred, and we are doubtful 
as to the ultimate benefit to the country. The water Avoiild no doubt have to be 
lifted before it w'as delivered on to the field, and thus the loss of water from the 
village channels would be reduced to a minimum. But, on the other hand, the 
larger area of ground which the water would cover, both in the jhils themselves 
and in the channels constructed for conveying water to them, and the extra 
volume of water which would undoubtedly be pomed on the fields, would lead to 
increased percolation into the subsoil. This would mean an addition to the sub- 
soil water and a counteraction of the effect which dry years now have in retard- 
ing the rise of the subsoil water level. . The addition would be immateidal if iti 
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•were certain that the canal would only be used iu yeare of really serious drought. 
But when a canal had once been made, we think it very uiilikely -that its use 
would 1)0 rigidly conlined to sueh years. It would in all probability be- opened 
and used when there was any hope of its Avater atlbrding real and immediate 
benefit to the cnltiA-ator. If this Avoro tho case the effect Avhich dry years 
undoubtedly haA^c in prcA'cntiug a rise in the subsoil Avater loAml and in main- 
taining its present, equilibrium, Avould be considerably diminished; and the result 
wo\Tkf infallibly be a gradual rise of the subsoil Avater table. Once tho present 
equilibrium had heen upset, sooner or later, the riso would become serious ; and 
Ave should not. then haA'o, as in the ease of a canal for dhect irrigation, the 
coAmtcracting effect of an cflicient, drainage system. Eflicient drainage means 
tho omptjnng of the y/nVs, and keeping them empty for as long as possible ; a 
result. AA’luch Avould obviously be incompatible Avith any annngements for keep- 
ing them filled or even partially filled. On these considerations Ave -are 
doubtful of the advisability of constracting ^7n7-lilling , canals extensively in 
any part of tho country in Avhich tho spring level is already high. At the 
same time avc recognize the danger of generalizing on any question of the kind. 
The probable advantages and disadA-antages of a canal for filling jhiU in any 
tract can only be determined liy detailed local observations and inquiries, and 
by careful observation of tho effects of a rise or fall in the level of tho jhils on 
the water sm*facc of the avcIIs in their vicinity. 

550. Other pi'tvnie icorJes. — Irrigation by lifting Avatcr from streams and 
rivers, or by diverting it. into small private canals or river channels, accounts for 

, most of the three-quarter million acres irrigated from ‘ other sources.’ Nearly 
half of the area shoAvn under this hciid is comprised in the three districts of 
Shahjahanpur, Gomkhpur, and Basti. 

551. Jlcesvs. l^cppo's oud JJoUhtcoHh’n canals in Gorakhpur.— Oi. indiYi- 
dual Avorks the canals which haA*c been constructed bj* Messm. Peppd and 
lloldsAvorih in their estates in the Gorakhpur district arc remarkable instances 
of Avhat c.nn be done by jnivato ontciqirise for tho development of irrigation ; and 
also of the great benelit of Avatcr to rice cultivation CA’cn where the average 
Riinfall exceeds (10 inebes, if it is liable to be deficient or unfavourably distri- 
buted throughout the season. In !Mr. Peppe’s estates an area of about 40,000 
acres has been brought under irrigation by constructing cjirthcn embankments, 
proA'ided Avith sluices for passing flood Avaters, across those streams Avhich, rising 
in Nepal, floAV through the estates. By this means tho water is held up and 
diverted into more than 300 miles of irrigating channels. The embankments 
form reservoirs from which the upper 5 or G feet can be drawn when the 
volumes in the rivers fall below requirements. A portion of the Hood A^•ater is 
also diverted and stored in a neighbouring depression. Mr. Peppo’s works, 
it is satisfactoiy to note, have been imitated on a smaller scale by the native 
owner of an adjoining estate ; and tho good example which he sot might 
apparently be folloA\'ed Avith considerable advantage in other estates if the owners 
could be i)ei-suadcd to combine. Of the iiossibility of this iM r. Peppe is, hoA^'- 
CA'cr, by no means hopeful. lYc should note that the Avater supplied by these 
Avorks is used chiefly for rice. It. is also taken foi' a small area of rabi crops, 
but for these, Avif.h a vieAv to tho prcA'cntion of AAater-logging, the cultivators are 
made to lift the AA’atcr on to their fields. Tho Avorks m Mr. JIoldsAA'orth’s estates 
- consist of a number of small reservoirs in Avhich the local rainfall is collected for 
tho iirigation of aboAit 16,000 acres of rice and rabi lands. 

552. Field cmbaulcmciits. — There arc no records shoAving tho area of 
embanked fields in tho United Provinces; but in the Jumna districts, small 
embanlonents, 3 or 4 feet high, similar to those of tho adjoining distracts of the 

' • Central ProAuuces, afford A'^aluablo protection to a considerable area. 

553. Extension of primte works other than wells.— In most of the sub- 
montane districts there appears to bo still room for the construction of small 
canals and other private AVorks for utilizing tho Avaters of.liill and lociil streams; 
but for these no special nicasmes appear to be necessary. In the case of larger 
AA'orks, which AA'Ould irrigate in more than one AdUage or estate, it woMd be better 
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for Government to nndertake tlieir construction as State works. The only 
classes of private works, other than wells, in connection with which the assistance 
of Government is urgently required are the tanks and field embankments of 
Bundelkhand. By the construction of the Betwa Canal a large portion of the 
Jalaxm district has been rendered fairly secure. The Ken and Dassan projects 
will, it is to be hoped, afford similar protection to large areas in Banda and 
Hamirpur ; but in aU these districts, more especially in Jhansi and Hamirpur, 
there will still remain large areas, which will have to depend for their protection 
on the utilization of the local rainfall. The area that can thus be provided for 
AviU be small ; the works themselves will be small and scattered ; and, at the 
best, the protection afiorded; will be incomplete. But, excepting perhaps the 
Ken and Dassan canal projects, there are no possible irrigation works in the 
United Provinces, which are of more pressing necessity than these, or to which 
the attention of the Irrigation Department can be more usefully directed. Here, 
as elsewhere, these small works will be liable to fail in a year of drought. 
There is no doubt, however, that the villages which suffered most during the 
recent dry years were those which had no tanks ; and we have had ample 
evidence, from Mr. Silberrad, the Sub-divisional Officer of Dalitpm*, and others, 
of the general benefits derived from the tanks and embankments, and of the 
good results of the repairs and improvements carried out during the famine of 
1896-97 and the drought of 1899-1901. "When an Engineer has been appointed, 
as recommended in paragraph 530, and provided with the required staff, the 
first measure necessary will be a systematic reconnaissance of each separate 
catchment, and a survey of the tanks at present existing and of any suitable 
sites for new tanks. The tanks which seem worth repairing should then be 
selected ; and in each case a rough estimate should be made of the cost of 
placing the work in a thorough state of repair, and of providing it with a proper 
outlet and an escape for flood waters. Hough estimates should also be made of 
the cost of possible new tanks, including large field embankments, and in each 
case an estimate should be made of the area likely to be benefited. With these 
estimates available, the extent to which the cultivators are wiiUng to meet the 
cost can be ascertained, and the assistance which Government can reasonably be 
expected to render in carrying out the work can be considered. It can then be 
decided whether a detailed project and estimate is worth preparing, with the 
object either of having the work carried out at once as a State or private work, 
or of having it brought on to the programme of relief works. 

654;. In respect of the extent to which Government assistance will be 
required our information is not sufficiently detailed to enable us to form any 
definite opinion. But we have no hesitation in saying that, generally speaking, 
very much more liberal assistance will be needed, and may reasonably be 
rendered, than that which we have recommended for similar works in the Central 
Provinces (paragraphs 356, 361, 362, 375, and 376). With this reservation our 
recommendation regarding those works may be read as being generally 
applicable to these. The recommendation made in paragraph 376, that in certain 
cases Government should bear the whole cost of the work if the tenants agreed to 
pay a small annual charge on the acreage benefited, would appear to be specially 
suitable to the small tanks and field embankments of Bundelkhand. No work 
either of improvement or construction should be undertaken until the land- 
owners concerned have agreed to be responsible for the annual petty repairs. 
The recommendations regarding acquisition of land (paragraph 362) may be 
taken as applicable to all districts of these Provinces in which there are private 
canals, or in which there appears to be any scope for their useful extension. 

(v), — Famme loorhs and programmes. 

555. Famine of 1896-97 . — There have been no works of famine relief carried 
out in the United Provinces since 1896-97 j and as the works carried out in that 
year have been dealt with in the Report of theEamine Commission of 1898, it is 
unnecessary for us tc refer to them beyond noting that, out of a total expendi- 
ture of 121 lakhs incurred on works of relief, Es. 20,000 only were spent on 
actual works of irrigation. This small sum was spent by employing relief labour 
'on the Eatehpur Branch of the Lower Ganges Canal, which was then rmder 
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construction as an ordinarj" work. Over 55 laklis were indeed spent in improv- 
ing and deepening tanks, and in constructing a few new tanks in tlie Banda dis- 
trict, and wo have had ondcncc as to the real ntOity of some of these wmrks in 
extending inigation and rendering the wator-supplv more seciu’c. But the vast 
majority consisted of mere deepening of village tanks, which arc used almost 
entirely for domestic purposes and supplying water to cattle. These works have 
their own use : hut wo have no doubt that, at least in the districts south of the 
Jumna where the famine aaws most felt, many of much greater and more per- 
manent utility than those which were actually carried out, could have been pro- 
vided if projects had been in readiness for the improvement and repair of exist- 
ing irrigation tanks, and for the constniction of new tanka and field embank- 
ments. 

55G. Progravwtcs of relief tcorks . — ^Tlic latest programmes which were laid 
before us certainly provide ample work for any number of people who are likely 
to require employment ; and village works occu])y a prominent place in the 
^wogramme of almost every district. The great hulk of the work, however, still 
consists of raising roads, collecting road metal, and deepening village tanks ; and 
in most part of the Provinces this must continue to be the case. But, in the 
south- Junma districts nt least, where famine is most frequent, wo have no doubt 
that, if the proposals made in the pro^•ious section arc accepted, it "will be 
jiossiblc to substitute for some doubtful works now on the programme a number 
of really useful irrigation works, including field embankments. 

557. TForks in ravines . — TThilc in Bundclkhand we had an opportunity of 
inspecting some small t.ank works nt Haksha, u Inch u ere constructed 14- years 
ago by Mr. G. E. Waixl, at that time Commissioner of Jhnnsi. The object of 
these works was to check scouring and ravining, caused by the too rapid off- 
tiow of the rainfall, by throwing across the minor drainage lines a series of low 
banks, so tluit after heavy* min there should bo a succession of shallow ponds, the 
water in which would by degrees soak into the subsoil and tend to raise the 
spring level in the neighbouring wells. The banks would at the same time 
chock the denudation o isoil which would be deposited in the i^onds and form a 
bed of good soil which could ho sown with a rabi crop as the water disappeared. 
A similar svstem Ims been practised largely by the French Forest Department 
in the valleys of the Alps. Wo found* that the dciiosits above the banks at 
Bakshn were not ven,* extensive, and that no attem})t had been made to cultivate 
above the banks ; but the banks have been useful in increasing the cold weather 
supply of the stream, and in maintaining the water level of the wells in the 
immediate vicinity where there was a large area under cultivation. Any 
measures for checking denudation and retaining water in Pundelkhand are desir- 
able ; but a mmibcr of year's must necc.'^sarily elapse before any tangible results 
can be obtained such as ■would justify considerable expenditure on them by the 
State, more especially where the people cannot be relied on to do their part in 
keeping them in repair. Nevertheless -we think that they are works on wlxioli, 
in the absence of anything better, relief labour may -with advantage be employed, 
if suitable sites have been carefully selected beforehand. 



oiiAi>TEii XX -uppEJi \mml and baliicjitstan. 

558. Inlrodnotory.--T'ho ])rovinccs of Upper Burma and Baluoliistan were 
both excluded from our tour of inquiry ; ])ut for statistical purposes we have 
included them in the area dealt with in this r.'port, and we shall now give a 
brief abstract of the information which has been furnished to ns regarding 
irrigation worhs, both State and private, in each of the iwo provinces, and the 
possibility of iiieir furf her development. 


Srotion I. — UPPEll BURMA. 

559. QpMP.ral condilions . — Irrigation in Upper Bmana is for the most part 
confined to the ‘dry zone,’ a tract from which tlic Arakan lulls divert the lain of 
the south-west monsoon. It extends from Alinbn and Alagwe in the south to 
Shwobo in the north. AVithin this tract the rainfall varies locally from only 
15 to 30 inches, and it is liable to great annual fluctuations. In many places 
the local rainfall affords the only source of irrigation, and when this fails and 
there is no hope of securing a crop, the people migrate in search of employment 
into Lower Burma. In the seventeen British districts comprised in Upper- 
Burma, about 4| million acres Avero cropped in 1900-01 ; and of this 828,000 
acres or about 18 per cent. Averc irrigated. Rice constituted about one-half, and 
the millets, about one-fourth of the total crojAped area. 

560. State irrigation ioorJes. — The State irrigation worlcs of Upper 
Burma may be classed under two heads : major works and minor • works. 
There are only two major works — the Alandalay and Shwebo Canals, both of 
which are still under construction. The former will utilize the waters of the 
Madaya river for the annual imgation of about 90,000 acres in a poi-tion of 
the Mandalay district which has suffered frequently from drought. It is esti-. 
mated to cost 4-7 J lakhs and to yield a net return of per cent. The canal 
was opened in 1902, but the system of distributing channels is still incomplete. 
The Shwebo Canal, from the AIu river, is estimated to cost 48 lakhs and to yield a 
return of over 8 per cent, on capital. It williirigato 150,000 acres in the Shwobo 
and Sagaing districts where, owing to the uncertainty of the rainfall, cultivation 
is very precarious. The canal is not expected to come into operation until 
1906. 

661. The minor works consist of about 200 works for which revenue accounts 
only are kept, and some smaUor works which yield no revenue. The works for 
which revenue accounts are Impt comprise 34 canals, 4 large storage works, and a 
number of smaller canals and tanks. Alost of them are old worivs which were in 
existence at the time of annexation ; but many of them had fallen into disuse 
owing to the want of arrangements for controlling floods, and, in the case of canals, 
to faulty alignment and the absence of permanent weirs, regulators, and falls. 
The works had been greatly neglected in the later years of Burmese rule, 
and since annexation an outlay of about 50 lakhs has been incurred on their 
improvement and on the construction of additional Avorlcs. In 1900-01 the 
receipts, including the share of land revenue credited to the works, exceeded 
the-totM charges by 4 lakhs. On the completion' of the works of extension and 
improvement the annual net revenue will probably exceed twice that sum. As 
already stated, the works irrigate annually about 350,000 acres. 

662. Scope for extension of State worhs . — In addition to the two major 
works, one of Avhich is nearly completed and the other stiU under construction, only 
two works of any considerable size have been proposed — the Mon and Tenatha 
Canals. The former consists of canals on the north and south sides of the Mon 
river, taking out from above a weir common to both systems. These canals 
Avdll effectively protect a portion of the Minbu district which is now siibject 
to ■ frequently recurring scarcity. The estimate for the Avorks, amounting to 
44 lakhs, has recently been sanctioned. The canal will irrigate annually about 
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79,000 acres or 93 per coni of tlic irrigable area, arid is’ expected to .yield a net 
roturn of G'7 per cent, on its capital cost. The Tenatha Canal is a smaller and 
less promising yrork, for the utilization of tho surplus supply of the Madaya river. 
It is cstiniatcd to cost about 10 lakhs, to irrigate annually 16,000 acres, and to 
yield a net roturn of over 6 per cent, on capital cost. These are tho only, large 
iiTigation schemes likely to bo carried out in Upper Burma, as there is said to be 
no prospect of utilizing the vratci's of the Irrawaddy, Myitnge,. and . Chindwin 
rivers. 

563. Nor does there appear to bo much prospect for tho fiu’thor construction 
of minor irrigation works, past oporations having exhausted most of the favoiir- 
ablo sites. In the Kyauksc district, however, which is tinvorsed by two rivers 
and irrigated by thii-tccn canals, there is still room for extending irrigation hy 
impro-^ring the smaller distributary channels. A considerable expenditure has 
been incurred on constmetine permanent Avoirs for nine of tho canals, and on 
enlarging and rcmodclluig the larger channels. A contuiuance for a few years of 
the present jiolicy of gi'anting liberal allotments for these works of improvement 
will admit of the minor distributary channels rccciA'ing attention, and should result 
in a considerable extension of tbc irrigated area, Tho same remark applies to 
the distributarj* system of the Nyaungyan-l^Iinhla storage works in the Meiktila 
district. There appeal's to be also some possibility of uHlizuig, for the extension 
of in'igation in the eastern districts of the diy zone, the more assm'ed and 
abundaiit rainfall of the Soutbern Shan States plateau, and of the range of hills 
which dmdc Yamcthin from ^Tagwe, and Meiktila from Myingyan. Elsewhere 
there is apparently but little if any possibility of constructing Avorks for the iiriga- 
lion of any portion of the dry zone, excepting such as would be entii’ely dependent 
upon a scanty and uncertain local rainfall ; and the advisability of constructing 
AA'orks which AA'ould certainly fail in a dry .A*ear, and which might attract a popula 
tion that could be better located elsewhere, is extremely doubtful. Certainly 
tho execution of Avorks for which tho water-supply is not asstu'ed should be post- 
poned until daily registration of the flow, throughout a number of rainy seasons, 
shows conclusiA'cly Avhat supply will bo aArailablo. 

uGi. Private irrigation tcorks . — "We have but little hiformation regarding 
the priA’atc imgation Avorks of Upper Burma. By far the most important are 
the private canals Avhich irrigate annually about 300,000 acres. Two-thirds of 
this area lies in the single district of ^lagwc, in wluch every stream flowing 
from the hills towards the IrraAvaddy has a series of sand or brushwood hands 
AA*ith a channel to each. Tlicse temporary AVorks arc constructed by the villagers 
Avho combine cither to constnxet them themselves or to hire a contractor. In 
this district nearly the Avholc area that it is possible to bring under irrigation is 
occupied by these small canals and many of the streams are taxed almost beyond 
their capacity. In addition to the area irrigated by private canals in Upper 
Burma, about 76,000 acres are irrig.atcd from small private tanks and 100,000 
from ‘ other sources.’ In a faA'Ourable year about 7,000 acres, or less than one 
per cent, of the whole in'igated area, arc AA-atcred from wells. With regard to 
well-irrigation, the Honourable Mr. I^orton, to whom we are indebted for much 
of tho information contained in this section, writes — 

Well-irrigation has not been mentioned by any of the district officers, but the little 
cxporicnce that has been obtained tends to show that tho Burman cultivator finds it too 
cxpenBive and the labour involved too heavy. There is no demand for loans to construct wells, 
and tlie onl}* irrigation at present practised is by means of temporary shallow wells with nidely 
constructed' bucket lifts for betel. Aune, or onion cultivation. There does not appear any imme- 
diate prospect of extension in this mode of irrigation. 

565. Field cnihanlmcnfs.—'Evaban'kmenis knoAvn locally as kazins for re- 
taining tho rain water in the fields are to he found wherever rice is groAxm. 

666. Programmes of relief works . — Programmes haA'e been prepared for aU 
districts which are at all liahlo to famine. Eor the Meiktila, Tamethin, and 
Myingyan districts, they are incomplete, and an Engineer is specially 
engaged in preparing a programme of irrigation works for these districts, chiefly 
wwl the oh 3 eot of , providing a sufficient nAimhor of test-works. The Mon and 
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Ycnailm Canals •will, ii is wiifl.fiufilco fornlHIic roli^if lahonr }U;a1y lo l»n ru^juir-wl 
in the next, 11 years. Atul with n jn'.ople m u'cll itc(nt?>tnnnsl <o niiffraiion tlarre 
^Yovll(l a])j)ejvr to bo no oi)jeolic)ii trnlrnflinj? relief lubo\irfrs f»n to Ibe^e rvorks. 
When i]\o noccssai-j’ obsorvatiotis Inivn been imdc. of the joiiijili'-rv likely to be 
avnilnblo for eonlmnplutwl works, the pro^raomie-i jiboiilil be »;,t{efif1e(l .'o /u, to 
inolndo not, OTjly n Millicient. jniinbf!r of test-works, but alno all «eheine'^'. nbicb 
promise to bnvo ntiy real prol<*ctive vnhui. 


Sr.CTiox TI.-BALUCIITBTAN, 

no?. Geneva! eondiltoiiti , — The liiforniatlon v.'liiob is available with rer'ard 
to irrigation in Haluobist.an is neee-.'^arily inconqib-fe, r)nly a small jwtion of 
the jn'oviiioo U umbir Itritisb rule, and it is only jilumt '2'> years siuee t.b»' 
llriti.sb Government bus been in utiy way eonneet, -tl with tin* mlriiiiii'tration of 
tluM'.onutry. The tiojmlution, espeoially in Ibe disfriebi of Tbnl Cboliati and 
Zliob, is seanfy, and in tnany parts the inhnbUnnts are aeeinforiust tn retire 
with thedr Jlooks acr(»ss fbe border when forei-d to do so by unfavoumbb* seasom. 
Tlio people are sbopberds rattier than ng^rieadluri'.ts 'lln- extimsioh of irriyn- 
tion works, giving a fairly pennanent supply of water, would indnee the p-'ojde 
to settle down and talvO to (ndtivation. linfortnoatelv, in many jiarts of the 
province, the only sources of supply f(>r irrigation purjvye-^ are the llrvxl., which 
come dowm from the bills with gn-iit vebuniy ; they bust only for a short time, and 
the water is heavily laden with silt. 

oOS. lUwifaU.-~l\\ the jdains and lower valb’Vs the nnmial rainfall varies 
fimn ‘.i to 7 inches, and is received childly during tho summer months. Tin; 
higher portions of the provinci) (.1,000 to 7,000 feet) receive .1 to II int'hes 
chiefly during the winter season. 

nOO. Stale, ivrigafinn tcorhs. — Timre are only two State irrig.it ion works in 
'BaluoUistan—tlio Kluislidil Khan reservoir and the Sheiio Canal, both in the 
Quetta-Phshin district. Tlieso two works, constructed at a eo=;t of about 10 
lakhs, irrigictc annually an area varying, acconling to the nature of the .season, 
from 4,000 to 8,000 acres ; and they yhdd n return of only 1 or 2 jK>r cent, on 
their caipital cast. Improvements which nre now being carried out, noth the 
object of increa.sing the catchment area, will render the Kluishdil Khan rcsor- 
voir a more usofvil and protUahlc work ; and it is possible that closer profes- 
sional supervision may inorca.so tho xitility of the Slicho Canal. 

570. Kvtcusious of Stale h'vigallou xcta'hn, — The possihilitics of construct- 
ing new works, l)otli State and private, have recently Ijoen investigated liy 
Ml*. MoUor, of the I’unjah Irrigation Department, who lias .smhmittod a list of 
thirteen proposed State works. Their sites nil lie in the two British districts of 
Quetta- Pishin and Thai Chotiali, and in the distn’cf.s of Zlioh ami Clmgai which 
aro directly under Briti.sh adrainistmtion. Tlicy are .small work.s, costing 
from five thousand to four lakhs of rupco,s, and are chioily for the ntilizntion of 
flood watei-s. It is evident from ^Mr. Mollor’s reports that there is not nuieh 
scope for the extension of State irrigation works for the utilization of surface 
water, all permanent supplies of surface water being at prc.sent almost fully 
utilized. IV o have referred in the previous section to tho ri.sk of constructing, 
in thinly populated tracts, works which would ho dependent upon a scanty local 
rainfall, as they would probably have tho effect of bringing in scttlore for whom 
it would bo diflicult to provide in a bad season. 

671. Frivate irrigation toorics. — I’lio private irrigation works consist 
largely of work.s for di’awing oil tho flood waters of lull toiTcnts or the waters of 
perennial streams. But tho great feature of cultivation in Baluchistan is tho 
kax'ez. Field omhankmonts are also oxtonsivoly made. . Tlicso classes of works 
aro thus referred to by Major MacMahon, Bovenno Commissioner, in his Beport 
on Irrigation Works in Baluchistan ; — 

Tho /i-arez is an underground tunnel which taps a s\ipply of water in high ground and 
leads it on to tho surfneo b£ lower lying country. The syrtom is greatly resort^ to, and to it 
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are due most of the fertile spots in Baluchistan. The harez req^uires skilled labour in its eon' 
struction, and is not a rvork on which famine labour can be employed. The country/ however, 
lends itself to such works, and very large areas cim be brought under cultivation by their 
means. Karez construction is extending gradually. It must remain a purely zamindari work, 
helped by fakavi advances.* Such help should be generously given, as the iares is the great 
stand-by of the country. After inspection of a large portion of- Baluchistan, one is convinced 
that the iarez must be depended on to do most towards furthCTing cultivation. 

The only other permanent cultivation depends upon the small permanent supplies of water 
which are to be found in several streams where they debouch on to the extensive level vallej's 
which lie between the main ranges of hills. The two rivers of the country are the Zhob and* 
the Naii. lire permanent supply of -these rivers is made full use of. 

Cultivation depending on rainfall is as follows : crops sown and matured by rainfeU in the 
area cultivated ; crops sown in plots wliich are flooded to a depth of 9, or 3. feet by means of 
lands, the drainage being held up on the lower slopes at the foot of hills ; and, thirdly, crops 
sown in land on to which flood water has been diverted from' the neighbouring large drainage 
channel. , . 

The only means of extending cultivation lies in — 

(n) Karezes. ■ - - 

(5) In making use of small permanent supplies in nullahs by bringing down in pipes 
water which would otherwise be lost in the shingle beds before cultivable land is 
reached. ... 

(e) In making better use of the violent floods which run in most drainages after heavy 
rain. 

(<?) In the neighbourhood of Quetta there are several artesian wells and other parts of 
Baluchistan probably offer sites, and it is hoped to push work vigorously in this 
direction, as most of the water from the rainfall soaks down deep into the porous 
sod, and can only be brought to the surface for irrigation purposes by this 
means. 

572. Artesian weUs. — "With reference to {d), we may add that experimental 
borings in llaluchistan would appear to offer more hope of securing artesian 
supplies at a moderate depth than in any other part of India. The wells which 
have already been made in the Quetta valley are all confined to a very small 
portion of the province, hut there is no reason to suppose that artesian waters 
at the same moderate depths do not exist in other parts. On the contrary, in 
Mr. Vredenhurg’s report ah-eady referred to (I, 217), it is stated that the struc- 
ture of the alluvial deposits in the valley-plain of Quetta is by no means special 
to that locality, but is common in a greater or less degree to all the talus deposits 
that fringe the high mountains of Baluchistan. 



XXL-SATIVB STATES. 


(Ikcltjding Ajmee-Mekwara, Bbeae, ane Cooeg.) 


Section I.-— RAJPTJTANA. 

{i). — Local conditions ; use and mlthc of irrigation. 

573. Physical and agricidtural conditions. — Bajputaua, with an area of 
about 130,000 square miles,' embraces 20 separate States together with the 
British districts of Ajmer and MerWara. In its physical and agricultural 
aspects it presents an extraordinary diversity, including every . gradation 
from the sandy and almost rainless plains of Jodhpur and Bikaner with 
their semi-ndmad population and ever-shifting cultivation, to the smiling 
wheat valleys of Kotah, where the crops are more liable to suffer from 
excessive than from deficient rainfall, or to the black soils of Partabgarh, 
where even opium can be grown without irrigation, and where, until 1899, 
famine is said to have been unknown. Almost the whole north-western half of 
the province, comprising the greater portion of Jodhpur and Jaisalmer, the 
Shekhawati district of Jaipur, and all except a small corner of Bikaner, is one 
immense sandy plain traversed by long lines of sand-hills. Within this area 
the rainfall varies in annual amount from a few inches in the north and west 
to about 14 inches along the south-eastern border of the desert. It is seldom 
suflBcient to cause any surface flow, and any storage of water for irrigation pur- 
poses is out of the question. The subsoil water lies at a depth varying from 
about 100 or 160 feet in the south-west and north-east to upwards of 300 feet 
along the borders of Sind and Bahawalpur, so that irrigation from wells is also 
impracticable except at a prohibitive cost. Thus within this extensive tract 
there is practically' no irrigation except in the extreme north of Bikaner, wliere 
the sand gives place to loam and a small area is irrigated from the Ghaggar 
Canals and from any surplus ' water that may be passed on from the Punjab 
through the Sirhind and Western Jumna Canals, The scanty population 
support themselves chiefly by their vast herds of camels, cattle, and sheep. Such 
cultivation as there is — mostly millets, pulses, and melons — is dependent entirely 
upon the rainfall, all of which sinks into the sandy soil, so that a very small 
fall is sufficient to bring the crops to maturity. But they are not always 
blessed with even that small modicum, and partial or total failure of the 
crops is a common occurrence. 

674. The country generally slopes upward from the Rann of Cutchandthe 
valleys of the Indus and Sutlej rivers until it meets the abrupt northern slopes 
of the Aravalli range between Abu and Ajmer, or the succession of isolated 
hills which mark the continuation of the range from Ajmer to the borders of 
the Gurgaon district. South-west of Ajmer, along the line of the Luni river 
and immediately under the northern slopes of the Aravallis, there are good 
breadths of permanent cultivation ; but, speaking generally, the Aravallis may 
be said to form a broad dividing line between the sandy desert on the north- 
west and the hilly and more fertile south-eastern portion of Rajputana. South- 
east of the range, instead of a uniform and desolate waste of sand, there are 
extensive ranges of hills, wide river- valleys, open plateaux, deep ravines, and 
broad stretches of rich alluvial soil — a country generally of good cultivation and 
with fair facilities for irrigation. Here maize, judr and cotton, wheat, barley, 
gram, opium, and sugar-cane are freely grown. The rainfall, however, is 
precarious and partial, varying much from year to year, and in the same year 
from place to place. The average annual fall gradually increases from a 
minimum of less than 20 inches on the central watershed (Ajmer and Merwara), 
to about 30 inches in the extreme east (Dhplpur), and to nearly 40 inches 
in the extreme south (Partabgarh and Banswara). The two British districts 



of Ajmer aud Merwava, the northern half of Mewar, and the southern half 
of Jaipur, the States of Kishengarh and Shahpura, and a portion of Tonk, lie oh 
or near the limits of the two monsoon currents — one from the Bay of Bengal 
aud the other from the south-west. This tract receives in some years an 
ample share of both monsoons, and in others only the fitful remnants of one. 
Thus the annual rainfall is extremely variable. It is sometimes more than 
double the average ; on the other hand, it has been only about half the average 
in no less than six years since 1860. All these years, and others in which the 
rainfall, though sufficient in amount, was badly distributed throughout the 
season, were years either of scarcity or of famine. But the liability to famine 
is not confined to this tract. All the States to the north and east — Alwar, 
Bhartpur, Dholpur, Karauli, and Bundi — suffer periodically from deficient 
rainfall. Those to the souths — the hilly part of Mewar and the States of Kotah, 
Jhalawar, Sirohi, Daugarpur, Partahgarh, and Banswara — are favoured with a 
more abundant and somewhat steadier rainfall; but recent experience has 
shown that their position also is by no means secure. 

o76. Looking to the records of the past it may he said that Rajputana is 
liable to suffer once in every 40 or 50 years from.- an almost cornplete and 
generiil failure of the monsoon rainfall, leading to widespread and severe famine ; 
and that, in addition, all parts of the province, except the more favoured 
southern and eastern States, are subject to distress and scarcity, arising from 
a more or less local and partial failure of the rains, once in every six or seven 
years. Of the winter • rainfall of Northern India, the province generally 
receives only an insignificant share. 

576. Value of irrigation. — In a province in which tiie rainfall is so preca- 
rious aud tlic cultivation dependent upon it so insecure, there can scarcely be 
any question as to the utility of irrigation. We have had ample evidence laid 
before us to show that where cultivation is possible, the soil, even when falling 
under the generic designation of black cotton soil, is suited to aud repays irriga- 
tion ; that, where water has been provided, the demand for it is practically 
constant and unlimited ; and that, however great the extent to which it may be 
found possible to multiply irrigation works in the cultivable parts of Rajputana, 
there need be uc apprehension lest the water should remain unused. 

(it). — A’.risiiwp State irrigation xcorke. 

577. Sources and extent of irrigation. — Excepting the Ghaggar, theMahi, 
and the Chambal with some of its tributaries, all the rivers of Rajputana have 
their sources within the province and are dependent for their supplies upon the 
local rainfall. With one or two exceptions they all rim dry, or practically dry, 
soon after the rainy season. They arc therefore but ill-suited for the direct supply 
of canals ; while the Chambal — the one river which affords a perennial supply-^ 
traverses that part of the province which has hitherto been least in want of water. 
Thus Rajputana depends for its irrigation almost entfiely upon wells and storage 
tanks. South and e.ast of the Aravalli range, water is generally found fairly close 
to the surface, and there are numerous wells in every State ; besides numberless 
old tanks scattered ovor the face of the country, many of them only large enougli 
to provide water for domestic purposes. But even the smallest of these are not 
tpbe despised. They j)rovide drinking water for men and cattle; the moist bed, 
fertilized by alluvial deposits, is cultivated as the water recedes ; and many of 
them influence the wells by raising and maintaining the level of the subsoil 
water for a considerable distance around them — an effect which is perceptible 
even in , years of drought when the bed of the tank is empty. Nearly all the 
tanks which are used for purposes of direct irrigation have been made of 
recent years, through professional agenc}’ and at the cost "of the Durbar.^, 
though some of the largest and best were made many hundreds of years ago. 
The States which have been foremost of late years in providing funds for 
irrigation works are shown in the following statement. We have not been able 
to procure complete and accurate statistics of the extent of cultivation and 
irrigation in all the various States, but the figures given below, relating to 
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certain States and to the J3ritish districts of Ajmor and Mcrw'ara, may be 
takon ns fairly oorroot : — 
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578. yljmc}'‘j\[ci tcara . — Almost every available ratcliincnt in the districts 
of Ajmer and Mervvara is ntilizcd to its full extent for the storage of water by 
the numerous tanks, which, with few exceptions, were all made more than 
half a century ago under the directions of Colonels ITnll and Dixon. Lying, 
as those districts do, on one of the main walcr.slieds of India, both the tanks 
and the wells are dopcndofit for their supplies entirely upon the local rainfall. 
There arc no large rivers to feed the tanks, nor permanent currents of under- 
ground percolation to feed the wells. The oxtcjit to which the irrigated areas 
fluctuate with the rainfall is well cxomplilicd by the following figures for 
very reoent yoar.s : — 
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There are four classes of tanks. \ lass I the area irrigated is assessed 
each year at certain rates which vary with the crop grown. The lands irrigated 
from class II pay at rates which vaiy in proportion to the area irrigated and, 
when the supply for the spring crop rims short, in proportion to the number 
of waterings. This variable system of assessment is said to work very 6.atisfac- 
torily. I'anks of class III pay an assessment fixed fora numborof years. These 
three classes of tanks are maintained by Government. Those in class IV pay a 
fixed assessment, but are repaired by the villagers. The tanks are credited also 
with a share of the revenue assessed on wells whose supply they assist in main- 
taining. After special inquiry the share of the woll-revenuc creditable to the 
tanks was fixed at Rs. 35,799. Except in yeai’s of drought, when the receipts 
sometimes fail to cover the working expenses, the works return over 3 per cent, 
on their capital cost of about 25 lakhs. Tlie revenue assessment upon which 
ct. ^credit to the tanks depends is, however, very light. 

b' eu V — L^iidng the past 30 years the enlightened rulers of the 

’ Stat^have steadily devoted a considerable annual sum to the construction 

^Sation works. Carried out under the able supervision of Colonel Sir 
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Swinton Jacob, these irorks have proved of the greatest benefit both to the 
rulers and the people. The accounts of the -vvorlcs show only the revenue and 
expenditiu'o for each year; there arc no separate capital accounts. The 
expenditure shown includes the capital outlay and the cost of annual repairs, 
but it does not include the cost of the supervising establishment or the whole 
cost of collecting the revenue. We have, however, been furnished with figures 
from which we have been able to determine approximately the net revenue for 
each of the past ten years, and the capital outlay to the end of each year, in the 
case of 142 works wliicli were completed before 1896. We find that the works 
have cost on tho average Rs. 124 per acre irrigated. The rate of gross revenue 
averages Rs. 7'93 per acre, and the average working expenses Rs. l'_83 per acre ; 
leaving a not return of Rs. 6'1 per acre or 4’92 per cent, on the capital cost. 
Tho revenue credited to the works consists of a water-rate levied on all lands 
in'igated, and of the State’s share of the produce from all lands newly brought 
under cultivation by the works. It is understood that, beyond the water-rate, no 
credit is given to the works for the increased outturn on old cultivation or for 
tho benefit ' derived from them by the adjoining wells ; on the other hand, no 
deduction is made for any increase in cultivation that might have taken place 
in the absence of the tank. In addition to providing funds for the construction 
of large irrigation works, tho Durbar have been liberal in advancing money to 
private persons for the construction of wells. During the recent famine 
advances to tho amount of three lakhs were given free of interest, of which 
about one-fourth was for wells. 

680. Jodhpur , — There are but few tanks in Jodhpur and but few sites 
suitable for making them. The six tanks made within the last 20 years, at a 
cost of 16 lakhs, irrigate 15,000 acres in a favourable year. They reoeive 
no water at all in a dry year, but their effect in raising the level and sweeten- 
ing tho water of the wells is said to extend for many miles. Along the base 
of the Aravallis and in the vicinity of tho Luni river and its branches, wells 
are extensively used. There are 54,000 wells in the State and, wherever water 
is found at a reasonable depth, there are said to be now a suGicient number. In 
the sandy plain to the north of the Luni the subsoil water is at a depth of 
300 feet, and in all this extensive tract there is practically no irrigation. Tho 
State employs a competent Engineer, and the Durbar and the people seem to 
have spared no efforts in making the best use of such scanty faoiiiMes for irri- 
gation as their country affords. 
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might be caused by the construotion of the proposed works, could not be met 
by improved arrangements for utilizing, more effectively and sciebtifically than 
is done, at present,' the water wbieli is allowed to spread over the whole surface 
of the lake. . , 

682. Bhartpnr.— In Jlhartpur, out of one million acres available for culti- 
vation 76 per cent, is cultivated, and of the cultivated area 24 per cent, is irri- 
gated annually. The State is therefore fairly well protected by irrigation. 
During the past five or six years, a great deal of good work has been done in 
constructing new and repairing old irrigation works. By an expenditure of 
slightly over 10 lakhs, the area annually irrigated by the State’s works has been 
increased by over 50,000 acres. The works, besides being of great benefit to the 
cultivator, are a source of considerable proQt to the State; for, they yield 
annually Rs. 40,000 in water-rates, and are said to have increased the annual 
land revemie by 2^ lakhs during the past six years. The country affords 
unusual facilities for irrigation, and the works are of a simple and inexpensive 
character. They consist chiefly of embankments or hands carried along a 
contour or across a shallow depression, with the object either of impounding 
and distributing spill waters, from neighbouring torrents, or of impounding the 
surface flow from local catchments. The country is too flat to admit of any 
prolonged storage of the water. There is in fact only one tank in the State 
in which water is kept in store after the sowing of the winter crops. The 
main object of the hands is to submerge the land above them, so as to fertilize 
the soil by the deposited silt and saturate it for the autumn sowings. The land 
being flat alow hank floods a large area. TheAjan Bund, an' earthen bank 12 
miles long, intercepts the spills of the Banganga river and submerges about 14 
square miles of country, the depth of water being nowhere more than 10 feet. 
'When there is water to spare during the rains, or when after the rains it is 
being drawn off to prepare the land for sowing, it is utilized to saturate the 
lands below the embankment. Indirectly the works are of great utility in 
sweetening the often brackish subsoil water and in maintaining the supply of 
the wells. 

683. In Shahpura out of 60,000 acres under crops, about 20,000 acres are 
irrigated in an ordinary year — half from wells and half from tanks. But in a 
dry year the tanks fail completely; while, if the drought be prolonged over a 
series of years, the wells water only about one-fourth of their usual area. ' The’ 
tanks nevertheless are said to yield a substantial return on their cost, in years of 
ordinary rainfall. 

684. Alwar. — In addition to the expenditure of five lakhs in constructing 

22 new tanks, the Alwar Durbar have also spent over 2f lakhs within recent 
years in re-constructing and enlarging 40 old tanks. Irrigation has not beeii 
developed on many of the tanks, the people preferring to use their wellk The 
good the tanks do is mainly indirect, by sustaining the subsoil water-level; 
In many parts the conflguration of the country is not suitable for storage — ■' 
especially near the hills where the steep slopes would necessitate high and 
expensive dams. The valleys are for the most part already occupied by wells, 
the revenue from which is said to be far higher than that obtainable from 
tanks. • ; 

’ 1 

586. Kotah. — A rainfall that seldom fails, a fertile black soil, and, until 
recently, a supposed immunity from famine, form a combination little likely to 
lead to the construction of irrigation works. Such are, the conditions in Kotahj 
Nevertheless there are signs that the need for irrigation had been felt in that 
State, from time to time, even before the recent famine— the first of which there 
is any record in this favoured country. Small tanks, about 400'in number, 
are scattered over the land. These are said to have been made in the first in- 
stance for irrigation, though they are not now used for that purpose, then' beds 
only being cultivated. During the past 20 years the State has advanced 13 
lakhs for the construction of wells and field embankments. Themumher of 
wells- now in existence is sufficient to irrigate over 36,000 acres in. a dry year ; 
and there are besides six' fairly large lyorks. which, have been constructed by the 



217 


Durbar during the past ‘;3 years at a cost of about flvo lalcbft, irHfmia 

},000 acres and are said to. bring in a substantial profit to the Rtafo. 

586. JBil-aner.— In constructing the Gbnggni- Canals and a fr-y/ mnlhr 
rorbs the bikaner Durbar have done almost all lliat K; was r;osslf/f/; for ihoja 
» do lowards developing irrigafion in this ill-walered Rfafo, On Him Ghfi>/i/ar 
Danals which were made during the famine of 18t’0'07 in mo^opmr/iHoi) y/Hli 'iUo 
>KE^sh Government, the State incurred an expenditure of over hxhlS/ 
snats depend for their supply on heavy rainfall in the Idjjs, n^/j. U) ako.v t 
iverv Tear since the works were made, the climafio coiidtiiom; }wvm i'/'mr, no- 
kvenrable. According to a statement supplied by the Dewnn of iho iho 
vorks have led to a total increase in revenue of its, 20,000 per fiji/ioio. 


587. Other States.— In the remaining States the irrigation k ert're,’ / 

Vom wells, and the proportion which the irrigated hears t/> the 
raries from about 23 per cent, in Dlidpur, io 18 in ;%V///4 in 
Swidi, and 9 in Tariahgarh. Jaisalmer is, for the most paji, a dewni y; 
lliere is no irriganon. Xo statistics are available to Hvr.v the exteoi e 
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ration and iniraticn in the 14,220 square miles v. hieli are 
State of J&i:. •)'."*/ There are in this State numberless tanks var;.m;/ jn f;«e 
ihe Jai Sar:;nf; ere of the largest artificwl lakf^s in the worj^, io The scaah 
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little nsed £'ur rraxsThn : even the great .Tax Samand, with a waiefspreaa ^ 
21 square rr5e-; cps net protect more than a fev/ thousand aercs. 
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immense deal, of water now runs, to waste. It is not always possible to utilize 
it at any point in each State through which it passes; for the rivers and streams 
sonaetimes run througli impassably deep ravines or through uncultivable jungle. 
But in the main, wherever, the rainfall is sufficient to cause' surface flow, the 
configuration of the country lends itself to the storage of water ; and with 
quite insignidcant exceptions the soil, when cultivable, is suitable for irriga- 
tion. The main problem to be solved then is to utilize to the utmost possible 
extent the water that annually falls within the province ; and the example 
which has been set in Jaipur shows how much can be done in this direction. 

591. Scope for extensions, and improvements. . Territorial diffieulties . — In 
the districts of Ajmer and Merwara the catchments are, as we have said, already 
almost fully occupied, and, in some of the. States also, there is not much roorn for 
new worhs. But both in British territory and the States, the existing works 
were, with some recent exceptions, built without expert assistance or any 
proper surveys, and much money might be spent in improving them. Colonel 
Jacob’s experience in Jaipur shows what can be done even in the case of existing 
tanks to improve and extend the irrigation by properly surveying and recon- 
structing them on sound principles, and by aligning and regrading the irrigation 
channels. In some of the States, however, no attempt has been made to utilize 
the water that now flows useless to the sea, and in perhaps most of them there 
are sites where new large works could be constructed with advantage. As yet, 
although pi'ojects have been prepared from time to time, no practical attempt 
has been made to utilize the water of some of the principal rivers of Rajputann. 
In the case of many of the larger projects more than one State is concerned. 
Sometimes the water-rights of the States lower down the stream have to be 
provided for. Sometimes a tank that will irrigate the lauds of one State will, 
if constructed on the most suitable site, submerge the lands of another. In some 
of these cases the difficulties may be found insuperable, and for the best possible 
scheme some less suitable one will have to be substituted. But in many cases 
the friendly and disinterested arbitrament of Government, and the engineering 
skill necessary to effect a proper division of the water, should avail to procure 
settlements such as have already been arrived at, in a few case.c, by friendly 
agreements between the States concerned; and, at least, no scheme should be 
abandoned for a less advantageous one until strenuous efforts have been made, 
and until the persunsive influence of the paramount power has been exercised 
to the full. ' ' ‘ . 

592. Necessity for a moredetqiled and systematic survey . — At prese'nt, how- 
ever, we are ignoi:ant of the exact capabilities of the country for the storage of 
the surface water or of the^manner in which they can best be made use of ; and 
the first thing needed i3''to collect and record this information. A good deal 
has already been done during the past few years. Where the State employs 
a competent Engineer useful projects have been prepared, some of which have 
already been "carried out or'v^are in progress. In other States an Engineer, lent 
and paid by the Supreme Government, was employed in a similar manner for 
some months previous to our' arrival in Bajputaua, and on our recommenda- 
tion the Government of India sanctioned the retention of his services until he 
had completed his investigations. The lists of projects which were laid before 
us — most of them in the rough or preliminary stage — include 276 separate 
works, estimated to cost in the aggregate 139 lakhs and to irrigate over 300,000 

acres. ' 

\ 

593. These projects, or as many of th^m as have been drawn up under expert 
advice, will be invaluable for relief purpos'ss should famine recur. We recom- 
mended that those which had been proj»osed by the Government Engineer 
should be completed at once. They consist 'generally of those schemes which 
appeared, upon a cursory examination of the country, to he the most promising. 
But as we pointed out in a letter addressed to the^'Government of India on the 
completion of our investigations in Rajputana “if thk maxim that it is , wrong 
to allow a dr6p of Water to f un to^waste in, Rajputana is to be acted on to the 
fullest possible extent something more than this is wanted. What has been done, 
already has been dqne in a somewhat spasmodic manner and'of ten niore or less- 
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hiuvicclly. What is now wanted is llio systemafio examination of Xlajputatia 
as a whole, based upon its physical features rather than upon its political divi- 
sions, to ■which latter regard would ho paid only so far as is necessary to secure 
the .rights in water of the scvoral States.-’ • Each catchment should he taken 
up in turn and au irrigation reconnaissance made of it from its head down- 
wards. Such a reconnaissance avould enable the Engineers to say where dams can 
host he placed or water stored. The more detailed surveys upon which plans and 
estimates are to ho based should follow in due course, though all of them need not 
necessarily he undertaken at once. It will he sufficient to keep always in 
readiness sne,h detailed schemos as will afford an ample programme for relief 
should famine again occur,” We may add that, in designing storage reservoirs 
for llajputana as well as for other parts of India, wo think it preferable 
to err on the side of making them too largo, rather than too small. We 
believe that in general the cap.acity of reservoirs has been calculated with 
regard to the mean rainfall of the catchment basin. In exceptionally heavy 
r.ain storms, therefore, a large volume of water passes over the waste-weir which 
might have proved of great value had it been retained in the reservoir. It 
maybe said that money is merely wasted if the tank is made so large as only to 
fill once in ten ycai’s, but the water stored up in that year may well he worth 
tlio money spent in storing it. 

5D1. Sufvci/s, jilaiis, and cslimalcs shottld himriahly he printed. — And here 
wo think it necessary to say that survcy.s plans, and papers connected with such 
projects should invariably be ]mt into print. Wo have bad evidence, only in 
too many instances, both in Itajputana and elsewhere, of the loss of valuable 
plans and estimates. The labour and nipncy wasted in one sucli case would pay 
for tlic printing of many sets. 

uOo. Cousaltiiiri IJiiffiiiccr for Irrigation in Bajputana. — Where the 
State already entertains a competent Engineer, ho can conduct the recon- 
naissance and detailed survey. To meet the case of the other, and for the most 
part smaller Stales, avc recommended, in the letter from which we have just 
quoted, that the Government Engineer already employed in completing the 
jtrolirainary projects should he retained for the purpose. ” But,” we added, 
” to secure success some supervising accncy is required; otherwise the Engineers 
of the different States may plan to utilize the same water. Moreover, some of the 
schemes — not many', but mostly large ones — will require the co-operation of 
several States, and finally same of the State Engineers will be glad of supervi- 
sion and assistance.” On these considerations we suggested the appointment of 
a Consulting Engineer for Irrigation in llajputana, and that the States should 
he asked to allow their Engineer.s to cousurt him. He would then practically 
direct the wliolc survey'. \Vc suggested that the Government of India should 
])ay the Consulting Engineer and also the Engineers for the smaller States. 
Wc learn with satisfaction that action has already been taken to give effect to 
liic.se recommendations, and that the direction of the surveys is now in the 
competent hands of Sir Swinton Jacob. 

590. jlssi stance required hy the States. — Many of the States are just 
now in financial difficulties and may not have money to spare immediately, 
even for irrigation projects however promising. But the general survey 
and even the preparation of the plans and estimates commits them to nothing. 
As their linances improve they will probably bo glad to take up some of the 
most promising schemes as productive works. Some of them, it is understood, 
are even now ready to borrow for this purpose, if the Government of India 
will lend the money ; and we strongly recommend that all reasonable en- 
couragement may bo afforded in this direction. In any case, when the 
next famine comes, the c.xistcnce of the projects in question will ensure relief 
labour being employed to the best advantage. All that is possible Avill have 
been done to help the States and thoy'^ will knoM' exactly what is feasible and 
advisable. But it will not bo enough to get the schemes drawn up and placed 
on record. Constant encouragement and stimulation will be needed by soma of 
the States at least, if any real in'ogress is to bo made. And to,.’ hem -on to 
renewed efforts, a very careful selection should bo made of ’ ' 
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first taken in liandj so as to ensure a fair return wliile not committing tlie State 
to too large an expenditure. 

697. Difficulties in dealing with Jagirs. — The existence of very large jagir 
areas in most of the Raj putana States constitutes a very real obstacle to the 
extension of irrigation. In some of the States water is given’ to jagir lands, 
which happen to fall within the Jchalsd area commanded by a tank, on payment 
of au_enhauced — often double — water-rate. Butin the case of continuous jagir 
tracts, which form a large proportion of the area of some of the States, the only 
way in which the Durbar can obtain a return for a work that it may wish to 
construct is by special agreement with iVo jagirdars ; and the latter are usually 
jealous of State interference in their domains. On the other hand, they are not 
sufficiently enterprising and often not sufficiently W'ealthy to construct such 
works themselves. Signs are not wholly wanting that the pressure of the 
recent famine has operated-to diminish this difficulty, but as a rule the first 
advance wall have to be made in the Ichalsa areas. As the protective and 
remunerative nature of irrigation works becomes more apparent, it may be 
hoped that in time they will be extended to jagir areas also ; but meanwhile 
cases will doubtless arise in which a Durbar will hesitate to undertake an im- 
portant and promising work, merely because the jagir portion of the irrigable 
area is so considerable that if no return is to be received from it the work w'ill no 
longer be productive. We hope, however, that when 
kind occur, it may often be possible for the Politica 
such an arrangement as will remove them. 

(ir), — Trivate irrigation loorhs, 

598. Well irrigatioii.—'StovOi the figures given in paragraphs 677 and 587, 
it is evident that in some of the States irrigation from wells has attained large 
dimensions, while, in almost every State, it exceeds that from all other sources. 
As the cycle of scanty rainfall through w'hich Ptajputana has recently passed 
has been of unprecedented duration, so has the effect upon the subsoil water 
exceeded all previous experience. In 51 villages of Tonk, out of 615 w^ells 
examined in 1901, 102 were absolutely dry, while the rest were barely working. 
Generally speaking, the water level throughout the province sank from 10 to 20 
feet, while the irrigated area diminished to about one-third of the normal. But 
the process was a gradual one ; during the first year of drought the wells were 
scarcely afiected, and on the whole they proved a real and valuable protection. 
In parts of Dholpur, it is interesting to note, there appears to be an under- 
ground supply of an artesian nature ; in one well a strong spring of water was 
found at a depth of 120 to 150 feet which rose to within 60 feet of the surface. 

599. Small tanks. — We have already referred to the numerous small tanks 
which exist in so many of the States, and have shown that even the smallest 
of these is not to be despised ; at the least it stops water that would otherwise 
fl.ow to waste, and allows it to percolate into the subsoil. In almost every 
State, but especially in those of the central plateau, there are large numbers of 
such tanks. In Mewar they were made, it is said, in by-gone days from pious 
or charitable motives, to afford a supply of drinking water for men and cattle ; 
and there is now a prejudice against using the water for irrigation, or in any 
way that would result in pecuniary advantage. But whether used for irriga- 
tion or not, these tanks are now for the most part neglected and out of repair. 
It is curious to note how in this respect they have been affected by the substi- 
tution of a fixed cash assessment for revenue taken in kind. In one State at 
least it was the custom, when the produce of a crop was being divided, to set 
apart a small share for the upkeep of the tank. Now that a cash assessment 
has been substituted, the burden falls upon the village malbah and the tank is 
accordingly neglected. In Tonk, W'here the substitution has been made in the 
klialsa area only, we were told that the tanks in iho jagir areas are in markedly 
better repair than in the klialsa. It is clear that the system of payment in 
kind secures to the improver a substantial share of the profits of his improve*, 
mant, and gives the owner of the tank a direct . interest in so regulating the 
distribution of water as to secure the greatest possible economy. 
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600. MM cmhanlcmenls, e/c-.—Thero avo many siiLsidiary forms of irriga- 
tiou works, tlio construction of wliich shonkl bo encouraged. In Bliar|;pur tlio 
larger hands which have been so successful in protecting the country cau bo 
imitated by the cultivators on a small scale. In DUolpur small banks across 
minor drainage lines have been successful in holding up moisture, in collecting 
silt and in preventing erosion ; and in Kishengarh the embanking of fields has 
been found a valuable means of protection. In parts of Tonk small irrigation 
cuts from streams arc largely made use of. In the systematic survey which 
wc recommend, these minor works should not be neglected, and the importance 
of prosecuting them as widely as possible wherever famine labour is aA-ailable 
should be impressed upon the States. 

001. Measures for sli'iiulaliiig the construction of private irrigation 
fcor/rs.— Advances for well sinking have been given liberally and taken freely 
in some of the States, and in most further large sums could probably be 
given out with advantage. The rate of interest charged is generally 6 per 
cent, while in some States (Alwar and Bhartpur) the loans are advanced free 
of interest. But probably the most serious defect in the encouragement 
afforded to private cnlerpriso in llajpulana is the absence of any system of 
exemption from wet nsTCSsment, beyond that afforded in many States by a 
settlement for a fixed term. So far as we have information, the period 
of exemption is short — from five to seven years ; but, as might be expected, 
recovery is more clastic and less rigid than in British territory. In Kishen- 
garh, the State’s share of the produce of a lield irrigated by a new irri- 
gation work is reduced, one-tenth only being taken in the first year, one- 
ninth in the second, and so on until liie normal one-third is reached after 8 
years. This is not much more liberal than a total exemption for six or seven 
years, and may be less liberal than the exemption afforded in British territory ; 
but, when coupled with liberal rules for laJcavi advances, it appears to have been 
an attractive inducement to private enterprise. We are of opinion that the 
introduction of such a system, or of a fixed period of oxemption, would lead in 
many of the StaUsto a substantial increase of the area protected by irrigation. 
In some States the difficulties attending the construction of wells are consider- 
able, and help from trial borings would be advisable. 

(«). — Famine teorjes and xmogrammes. 

602, Ajmer-Merw ira. — Li the recent famine, the expenditure of 29 lakhs • 
on relief works iu Ajmer-^^Ierwara was chiclly incurred on the construction 
and repair of roads and the collection of road-mital. Eleven lakhs were, _ 
however, spent on works for the storage of water— chiefly on constructing 16 
new tanks, of which 11 were completed and 5 left unfinished. Work on the 
Outra tank was stojpicd, as it was feared that it might interfere A^th the supply 
of water to the Sambhav Salt Works. Three of the other uueomplcted works 
Avill noAv be completed, and one held over until the reciu’rencc of famine. 

603. Native Stales. — Out of a total of 61 lakhs si)ont on relief Avorksin the 
Kativo States, dsl lakhs Avere spent on m'igation Avorks, 20 lakhs on railways, 
and the balance on roads and miscellaneous AVorks. The expenditure on irri- 
gation works Avas incurred on a number of new works — many of which have 
been or are noAV being completed— and on repairing and improving existing 
tanks. The Avorks selected appear to have been all of real utility; but, except 
in a few States, there were no lists of suitable sebemes ready, and in many 
cases tbere Avoro no officials on tbo spot Avith the training or experience which - 
would enable them to select the most suitable projects, to prepare detailed plans 
and estimates of the works, and' to see that the Avorks were properly constructed. 
The AA’aut of a programme of suitable works and of a trained establishment led,, 
no doubt, to a considerable Avaste of money in many of the States. If effect be 
given to our recommendations (paragraj)h6}3), the Durbars should be much 
bettor prepared, as regards their programiucs of irrigation works, to mee*' 
contingencies of another famine. Suitable employment, near their home 

he made availahle for the people, who will thus ho saved the >'■ w 
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expense of moving into Britisli territory -vrliere, as in Ajmer-Merwara, there is 
often very great difficulty in finding n-ork even for the resident popiilation. 


Section II.— KATHIAWAR. 

(*). — Local conditions ; use and value of irrigation. 

^ 60i. Political Livisions. — Out of 23,503 square miles comprised in the 
peninsTila of Kathiavar, 1,320 square miles are included in the British district 
of Ahmedabad ; another portion of the same size is in the State of Baroda ; a 
few square miles in the south are in the possession of the Portuguese ; and the 
remaining area is distributed among nearly 200 more or less independent chiefs 
and landowners.' ' . 

605. Physical features. — Geologically Kathiawar is an outlying island of the 
Deccan trap series which has been joined to the main land by the silt deposits 
of rivers tiowing into the gulfs of Ontch and Cambay. The surface of the 
country is generally undulating, but it is broken by numerous hills which form 
two very irregular ranges crossing the country from west to east in nearly 
parallel lines. The highest eminences are in the southern range where the 
summits are sometimes over 2,000 feet above the sea ; one outlying hill, the 
Girnar, rises to 3,666 feet. These -two ranges, and a high narrow table-land 
connecting them, form the main watershed from which numerous, rivers flow 
to every side in almost direct courses to the sea. The largest, the Bhadar, has 
a total length of little more than 120 miles. But though none of the rivers is 
of great length, many of them attain a considerable size in the rainy season. 
Some of them are said to be perennial, hut their supplies in the dry season 
are iusignificaat. The Bhadar in favourable years carries a considerable 
volume— averaging about 200 cusecs— throughout the cold weather, but in 
years of scanty rainfall its supply entirely fails ; in 1900 it was dry before the 
end of November. In all the numerous valleys and everywhere in proxi- 
mity to the coast, the subsoil water is found fairly close to the surface. The 
water is generally sweet, but it is brackish in places, especially near the sea. 
Inland the supply fails partially or entirely in years of scanty rainfall. 

606. Soils and agHculture. — lie soil for • the most paii; consists of the 
numerous varieties of "black soil common to the trap formation. It overlies 
generally a porous substratum, and in depth varies from five to ten feet, or more 
in the fertile valleys, to a few inches in the hills where the trap shows on the 
surface over large areas. It is, well suited for irrigation, but for irrigation to 
be fully effective, an exceptionally large number of waterings appears to be 
necessary. Juar — Avhich is grown in all seasons of the year — bajrii cotton, and 

are the principal rain crops'; and wheat, hot-weather cane, rice, and 

vegetables the principal irrigated crops, ; 

607. Bainfall. — Hound the coast the average annual rainfall varies from 
19 or -20 inches on the north and west, to 25 inches in the extreme south, and 
28 inches'alohg the east coast. Inland it averages about 27 inches, excluding 
the higher .portion of the southern hiUs where it is said to reach 80 inches, and, 
the alluvial plains to the north-east where the average^ is about 20 inches. _ 
3?rom vear to year the amount varies between wide limits; in 1878 the province 
received nearly three times, and in 1899 about one-fourth, the normal amount. 
The rainfall is practically confined to the period of the south-west monsoon,' 
that is, from June to early in October. 

608. Pamines. — More than one of our witnesses assured us th_at, until 
recently, famine in Kathiawar was almost unknown. But this evidence is 
iiardlv ‘borne out by the long record of famines given in the Gazetteer of the 
Province. In the eighteenth century three very severe famines are recorded : 
the first due to drought, and the second to excessive rainfall ; of the third the 
cause is,not stated. In addition there were seven years of distress and scarcity. 
■Writhin' the last century there are said to have been at least 14 years in which 
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tiic rainfall was so dcficiont as to lead to more or less severe distress. Of these, 
throe i^'cro reais of very sororo fanuno. The famines of 1813 and 1877 were 
aggravated in each case by a subsequent year of excessive rainfall. 

GOO. UfiUfiiq/ irrigalio }}. — Prom this brief description of the province it is 
evident that,. from our point of view, the conditions in Kathiawar resemble in 
many respects those in llajputana. There are the same difiiculties arising 
from the conflicting interests of various States ; there is the same liability to 
severe drought, and, though no doubt in a less degree, tlie same liability to 
suffer from a partial failure of the rains. Tlierc is the same absence of large 
perennial rivers ; the same, if not a greater, liability of the wells to fail in a 
year of scanty rainfall; and generally the same need for irrigation, and the 
same dependence upon local rainfall for all means of supplying it. The general 
prevalence in Kathiawar of moisture-retaining black soils.rcnders irrigation un- 
necessary for the monsoon crops even in years of light rainfall, if the rain is 
favourably distributed throughout the season ; and for the re 5/ crops in some 
parts of tlio province if the later rains are abundant. In all other respects 
the necessity for saving every drop of water that can be stored at a reasonable 
cost appears to be no less urgent in Kathiawar than it is in Eajputana. In 
years of ample rainfall the water can he utilized for the cultivation of spring 
and hot-weather crops; and Avhen the ininfall, though suGicient in amount, 
is badly distributed throughout the sc.ason, it will nearly always be beneficial 
to the monsoon crops. In years of very scanty rainfall no' doubt, here, as in 
llajputana, all but the largest tanks will fail. 

(it), — Existing State irrigation tcorics, 

010. TTorhs constructed hefore the recent famine . — Irrigation works of any 
considerable size were practically unknomi in Kathiawar before the failure of 
the mins in 1899. Kumcrous wells were in existence, of which a large number 
liad been constructed by the Chiefs and ouliivntoi's in 1877. But in the State 
of Porbandar alone does any attempt appear to have been made to constnict 
an irrigation work on a fairly large scale. In 1895 that State undertook tho 
constniction of a weir and regulator across the Bhadar river. The works were 
completed during the famine at a total cost of over three lakhs. They supply 
water, for irrigation by lift, to about 12,000 acres of existing cultivation and 
will, it is hoped, bring under the plough about 30,000 aorcs of low lands now 
lying waste. The State oflicials appear to have no doubt as to tho remunera- 
tive nature of the works. 

011. State tcells . — Tlic wells which in many cases have been constructed at 
the cost of the States are said to yield a handsome return on their cost. Our 
evidence as to the average cost of a well is very conflicting, but an ordinaiy 
masonry well, 30 to 10 feet deep, from which foiu* or five acres arc irrigated 
annually, is said to cost from Bs. 300 to Bs, COO. In some of the States the 
cost is recovered by the increase in the State’s share of the produce, whioh is 
taken in kind. In ot hoi's the State advances the cost of the well by instalments 
as the work proceeds, and tho cultivator, after he has made the well, which is 
the property of the State, pays annually Bs. 5 an acre on the area which it is 
capable of irrigating, whether the land is irrigated or not ; or a lump sum of 
Bs. 20 ; or in some cases an annual payment equal to'lO per cent, of the advance. 
In Junagadh 15,000 wells constructed by tho State arc said to yield an annual 
return of 5 per cent, on their cost, and in other States an even larger return is 
claimed. 

G12. Storage tccrks constructed during the Jamine . — During the recent 
famine, relief labour was largely employed in most- of the States on the con- 
struction of irrigation works. Over 33 lakhs were sjient on Cl storage works, 
of which 38 were completed; and about iSy lakhs in constructing 8,158 wells. 
Of the new storage tanks the more important were designed by and constructed 
under the able supervision of iMr. Mawson, .Executive Engineer, whose services 
were lent to a number of the States. The information laid before us does not 
enable us to show, with any approach to accm-acy, the extent by "wMch the 
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irrigated area of, the' country will "be increased by all these works, bnt, at a 
rongli estimate, il they are fully utilized,, they will perhaps irrigate 50,000 
acres annually. It is too early to say what return may he exj)ected from the 
new tanbs. Pew, if any of them, are yet in proper working order acd the people 
have not yet learned to make the best use of the water. , But . judging from 
the rates paid for water lifted from wells and froni those paid on a few existing 
tanks, we see no reason uhy storage works in Kathiaur.r should not be at least 
as profitable as those in Eajputana. On the Lalpuri tank near Bajkot the rates 
vary from Es. 2 for ordinary monsoon crops to Es. 6 for, wheat and Es. 26 for 
siigar-cane. This tank is, no doubt, situated close to an .exceptionally ’ good 
market, but in other States Es. 6 for wheat appears to be the usual charge, 
and the State secures in addition its share of the increased produce. When 
the time comes for consi.dering the results derived from the works recently 
constructed, it will be necessary to make allowance for the conditioirs under 
which they were designed and carried out. In most cases the designs were of 
necessity hurriedly prepared ; the site was often selected more with a view to 
its convenience as a famine work than to its being the best for a storage work ; 
and the work was constructed by famine labour -and cost at least 30 to 40 per 
cevxt. in excess of what it would have cost if carried out by ordinary labour. 

{Hi). — Scope for further extensions of State irrigation worhs. 

613. Necessity for storage worhs. — The sole source of supply being a local 
rainfall which is practically confined to a few months of the year, an extensive 
system of storage works is the only means of increasing the irrigated area of 
Kathiawar to anything hke the extent required for protection against famine. 
With few exceptions the rivers are in flow only during the monsoon months, 
when water is least required, so that any extensive system of canals is out of 
the question. There may be scope on one or two of the larger rivers for con- 
structing works similar to those recently made on the Bhadar in Porbandar ; 
and the monsoon supplies of even the smaller rivers might perhaps bo utilized 
for hliarif cultivation, especially where the soil is suited to rice. No doubt also 
there is still room for a considerable increase in the utilization by wells of 
that portion of the supply which percolates into the subsoil ; but at the best the 
area that can be irrigated in this way wall fall far short of the protective re- 
quirements of the province. On the whole, it seems probable that, as in Eaj- 
putana, the total amount of protection that can be afforded by all possible forms 
of irrigation works will still be inadequate. Mr. Mawson estimates that in 
no case would it be possible to protect more than one-fifth of the cultivation 
hy means of irrigation works. On the information at present available it 
would be impossible to check this estimate, but we have no doubt that in the 
storage of water lies the only means of making any considerable addition to the 
present insufficient means of irrigation in many parts of the province. 

614. Facilities for storage toorks. — The general formation of the country 
is well adapted to the construction of tanks, consisting as it does of hills that 
attract a heavy monsoon rainfall and of fertile valleys or p)lains W'hose soils 
are on the whole well suited for irrigation. But the catchments are often so 
small that in a year of drought the tanks may not fill and even where the 
catchments are large, it may often be difficult to find suitable sites for tanks 
on a large scale. The population also is scanty and unaccustomed to wet 
cultivation ; and, though in many parts raii crop)s are seldom possible without 
irrigation, a light rainfall if fairly weU distributed secures a fine autumn harvest. 
Thus, though the people are at present keen for the extension of irrigation, we 
do not feel at aU certain that on the return ( f more favourable seasons, they 
will not revert to their former less laborious practice. 

615. FoUtical difficulties. — The main obstacles to the extension of tank 
irrigation are, however, political. All the difficulties that exist in Eajputana 
are hero greatly intensified by the extreme smallness of most of the States, 
and by the manner in which their tenitories are intermingled. In many 
parts, where the physical conditions are favourable, it is almost impossible'to 
find sites for tanks of which both the submerged and the irrigated- area,s wupld 
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lie in tlic same State. The borders of many of the streams are fringed ’witli 
wells, the water level'in which would he injuriously affected hy holdiag up the 
cold-weather supply higher up the stream, and distribution of the water 
among the various States interested is often hardly possible. Again, the feudal 
tenure-holders, who correspond with the jagirclars of Rajputana, have been 
invested with an even greater degree of independence than they have atteiued 
in that province ; while large assignments of land revenue, generally in the 
form of shares of villages to the Girdsids or descendants of old free-booters, 
hamper all revenue administration, since the consent of all the sharers has to 
be obtained to any measure that may affect the value of their shares. Broadly 
speaking, n^hing in the way of an irrigation work on anything like a consider- 
able scale, is possible without the co-operation of many of tho-S^ates, while even 
the smallest works are likely to be objected to by the States lower doAvn the 
catchment. 

616. But the very conditions that make co-operation difficult wid justify 
the exercise of such political pressm’e as may be necessary to ensm’e the utiliza- 
tion of the available water-supply to the best advantage of all. Whatever 
objections may be raised dming the progress of the negotiations cthe Chiefs willri 
we have no doubt, be glad in the end to have been persuaded to their benefit. 
The Porbandar State affords two conspicuous instances of the necessity for 
some such control. It lies at the mouth of the Bhadar river, the water of 
which, as aheady noted, has been utilized with great success and at consider- 
able expense. But that success depends wholly upon the cold- weather flow of 
the river not being interfered with since the flatness of the country renders the 
storage of a rali supply impossible. At present there is nothing to prevent 
such interference. Again, some 40 years ago, the State of Jamnagar threw a 
weir across the Vartu river which runs through Porbandar. Only a small 
jjortion of the supply was thus held up and ntilized ; the remainder has been 
diverted from its natural channel so that it passes uselessly to the sea. We were 
informed that the matter had been in dispute for many years, but that no final 
adjudication had yet been made. 

‘ 617. Completion of unfinished famine tanks . — Many of the tanks which 

were tmdertaken by famine labour during the recent famine are still unfinished. 
Others are so far completed that the people are u-rigating from them ; but 
they have been finished in a hurry, and upon most of them more or less fmther 
expenditare is desirable in order to secure the best returns for the money which 
has already been spent upon them. The first thing to be done is to arrange 
for this further expenditm’e and to complete such of the works as are worth 
completing. The amounts required are not likely to be large, but in many of 
the States, owing to the loss of revenue and the expenditure incmTed during 
the recent famine, the exchequer is now empty. We think that in such cases 
the Government of India should, when necessary, assist the 'States in completing 
the works with loans upon moderate terms. 

618. Systematic survey of the country . — No programme of new works can 
be proposed until a systematic survey of the country has been made similar to 
that recommended for Bajputana. Por this work it will be necessary to depute 
a specially qualified officer for the investigation of projects in those States 
which have no engineers of their own. His salary and the cost of his subordi- 
nate establishment might, we think, be met from Imperial funds. It would be 
his duty to make, in conjunction with the State engineers, a general survey 
of the irrigational possibilities of the entire province ; to propose as many self- 
contained works for each State as may be possible, but at the same time to 
consider other schemes which may affect more than one State ; and to propose 
the best means of utilizing the available supply of water with reference only to 
physical considerations, and not to territorial boimdaries, due regard, however, 
being paid to the rights in the water of the several States concerned. To enable 
many of the States to undertake the works it may be necessary for Government 
to advance loans on liberal terms. But except when relief works are nee 
we do not think that the States should be pressed to spend, at any rate bi 
money, upon extensive new works imtil they have seen whether the 
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for vrafer oh oxistlns’ tanks, stands tlio test of a oyclo of iionnal years. It may 
bo that tlio possibility of rabi cultivation will bo sufficient to produce a constant 
demand ; but in view of the cliaractor of the people \vc tliinlc it would be un- 
wise to assume too readily that this will bo the case. If the demand persists, 
tanlfs should bo very remunerative at the water-rates, now charged but 
there is of course a possibility that it may be found necessary to reduce some of 
these rates when favourable seasons again become the rule. 

{iv), — I’rivate irrigation loorlcs. 

619. Frivate wells. — A few small iriigation channels have been constructed 
by the cultivators in some of the States ; with these exceptions the private 
inigation works in Katliiawar consist solely of wells ; and even of these, as 
we have said, a largo proportion have been constructed by and are the property 
of the States. The facilities for the constructioi of wells vary greatly in differ- 
ent parts of the provmce, the subsoil water being only ciglit to ten feet deep 
in many places near the coast, and 30 feet to 35 feet over a great portion of the 
area. Their construction oU'ors no special difficulties and the sites are usually 
selected by local wator-diviuors whoso judgment is said to bo unerring. But as 
usual in black cotton soil the water-supply is uncertain both in quality and quan- 
tity, and in many States only a voiy limited area cmi be protected in this manner, 
When wells are constructed by the State, the agency of the cultivator and his 
home labour are largely employed. The practice seems to be to advance mate- 
rial and capital and to leave to the cultivator, under supervision of the local 
officers, the execution of all work which does not involve the employment of 
highly skilled labour. In return for State aid the cultivator pays either in kind 
by the usual share of the produce, which is of course increased considerably in 
consequence of the irrigation, or by an addition to his cash assessment usually 
calculated to correspond with this increase. We arc unable to judge bow far 
this system has succeeded, but it has better chances of success in those States 
which are small, and in w'hich therefore the authorities are able to get in close 
touch with the cultivators, whom they can influence in many ways not open to 
the officials of the large Government Departments of British India. . Wo have 
not been able to procure statistics showing the extent of the area ii’rigated from 
wells in. the various States, b\it the number of wells in the coast districts is 
large ; there are 14',726 in Jnnagadh, 13,79d in Bhavnagar, and 4!,340 in For- 
bandar. Considering the character of the people, wdio are for the most part 
averse from the additional labour involved, any extension of well-irrigation must 
probably be slow, but there is no reason why it should not eventually be very 
considerable. There are undoubtedly extensive tracts suited to well- irrigation, 
and it rests with the States to stimulate the construction of wells in them by 
advances or the system of State aid and construction already prevalent. When 
any State is desirous of advancing money for wells or wishes to -construct them 
out of its own resources, financial aid, in the shape of loans at moderate rates, 
might be granted by the Imperial Government under such safeguards as may be 
required to ensure the expenditure of the money lent on the objects for which 
it is borrowed. A considerable number of wells were begun in the famine, but 
in many cases they were never finished, work being discontinued as soon as 
rock or hard soil was reached. As in the case of other famine works the States 
should be urged to complete, or to advance further money for the completion of 
such of them as involve slight additional expenditure and have a fair certainty 
of being used. Where necessary the States might be assisted financially for the 
purpose. We gather that the wells in Kathiawar failed more materially in 
the first year of drought than was the case either in Eajputana or in Gujerat ; 
and, as tank construction extends, weB construction should be pressed on hand in 
hand with it, the former greatly increasing the security afliorded by the latter. 

(?j ) . — Famine loorJcs and ])rogrammes. 

620. Fmjiloyment of famine labour. — The works on which famine labour 
was employed during the recent famine consisted mainly of the irrigation works 
to which, we have aheady referred, recommending their completion in pertain 
cases ; and, with regard to providing- suitable works for any future famine, the 
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recommendations -u'luch 'vve havo made in paragrapli 618 slionld result in the 
preparation of a programme of really' useful ■works. Our recommendation to 
proceed tentatively in the 'construction of new works in ordinary years does not 
apply to a year of faminve, when the works should he pushed on to the utmost 
extent necessary for the employment of famine labour ; and at the end of the 
famine, those works should he finished which ■will repay the cost of their com- 
pletion, irrespective ofthe expenditure already incim-ed. 

621. Freveniion of emigration . — Severe distress in Kathiawar leads to 
wholesale immigration of starving people into the adjoining British districts 
of Gujerat, and if simultaneously there is famine in those districts, the immi- 
gration gives rise to most serious complications and difliculties. On this ground 
alone we think that Government would he justified in assisting the States in 
the preparation of a complete programme of relief works and in urging that the 
works he jiut in hand on the first occiuTence of a famine ; dealing liheraUvj at 
the same time, in the matter of advances to the less wealthy States. "We would 
observe also that there appears to he a much ■wider field for the useful employ- 
ment of emigrants from Kathiawar on canal extensions and clearances in Sind 
than in Gujerat where their presence causes so much emharrassment. Immigra- 
tion- into Sind would he much facilitated by the construction of the proposed 
milway for connecting Kathiawar 'with Lower Sind whicli appears to ns, on this 
account, to he a project deserving favourable consideration. 


Section III. — MYSOEE (and Cooug). 

{i). — Local covditions; me and value of irrigation. 

622. Fhysical features . — -The State of Mysore, ■with a population number- 
ing 5,449,923, covers an area of 29,417 square miles, of which about one- 
third, known as the ‘ Malnad,’ lies on the eastern slopes of the Western Ghats ; 
the remainder, known as the * llaidan,’ is a rolling plateau lying in the angle 
formed hy the Eastern and Western Ghats which meet in the Kilgiri hills in the 
southern comer of the province. The general elevation of the plateau varies 
from about 2,000 feet above sea-level in the north and south, to about 3,000 
feet along the central watershed which, running roughly east and west, separates 
the basins of the Tungabhadra and Fenner rivers on the north from those of 
the Cauvery, Ponniar, and Palar on the south. The surface of the country is 
generally undulating, hut it is broken hy numerous Hlls which form irregular 
ranges running roughly from north to south, and it is scored in many parts hy 
deep ravines. 

623. Soils and agriculture . — Tlie prevailing soil is a red loam, formed 
chiefly of decomposed gneiss. Irrigation suits this soil and the cultivators readily 
take Vater for it, hut here and there, especially in the district of Chitaldrug, 
there are tracts of black soil which they are very slow to irrigate even when water 
is available. Out of a total area of nearly 17 h million acres for which records 
are available, nearly one-half is uncultivahle or under forest, seven million acres 
are cultivated, and the balance, about If million acres, is cultivable waste. The 
gross area under crops in a normal year may he -taken as 6,143,000 acres or 
rather more than 1*1 acres per head of population. Of this area 945,000 are 
irrigated, 105,000 from State canals, 540,000 from tanks, 70,000 from wells, 
and 230,000 from other sources. The staple crop is ragi {Meusme C0}'0ca7ia), the 
niarua of Northern India, which forms more than half the total area of dry crop 
cultivation. It is sown soon after the commencement of the rains and reaped in 
November and December. Erom dry cultivation there is hut one crop in the 
year, and there is practically no rotation of crops. Eice, gram, sugar-cane, and 
garden produce are the principal irrigated crops. Bice so^mi on the break of the 
rains is known as Kartika ; that sown in December or J anuary and reaped in 
Mav is known as ValsJiaka. Both crops require constant waterings for five or six 
months at intervals of fom- or five days. Sugar-cane, of which about 30,000 acres 
are gro-wn annually, requires water, at intervals of 15 or 20 days, for 10 or 11 
mouths of the year. To prepare land for indgation it has generally te he levelled 
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off and terraced at a cost to the landowner of Es. 10 to Rs. 25 per acre. In tlie 
extreme east of the province the people prefer wet to dry cultivation. In the ' 
central portions, where the population is sparse and less enterprising, diy culti- 
vation is preferred. 

624!. Bainfall and /amines. — The province is so situated that it receives the 
rainfall of both monsoons. That from the south-west brings rain from the 
middle of May to about the middle of September and that from the noi-th-east 
from September to about the middle of November. The amount received varies 
enormously according to the locality. At one point on the Western Ghats the 
annual average is said to exceed 350 inches, while at two of the recording stations 
in the Chitaidrug district it is barely 111 inches. Eor the recording stations 
situated in the Ghats close to the western border, the average is over 140 inches ; 
but the rainfall rapidly decreases as tlio clouds drift eastward, and at a distance 
of 30 miles fronr the border the average is only 311 inches, while at 50 miles 
off it is only 25 inches. Eastward of this the average is about 28 inches in the 
south-eastern portion of the pro^dnee, and about 22 inches in the north-eastern 
portion Avhich, as a rule, receives only a scanty share of either monsoon. 

626. Previous to 1876-77, there is no record in the history of the province 
of any considerable famine caused by drought alone. Pamines had followed 
on the devastations of hostile armies, and partial failures of the rains had 
led to severe scarcities in 1824, 1833, and 1866 ; but these latter were of short 
duration, and until the failure of the rains of 1875, and the still more deficient 
rainfall of 1876, the province was looked upon as practically immune from 
very prolonged drought. In these two successive years it received only about 
half its average rainfall. The result was a famine which fell with appalling 
severity on the districts of Clutaldrug, Tumkur, Bangalore, and Kolar, and in 
fact on the whole two-thirds of the State lying cast of a line drawn through 
the town of Mysore parallel to the 'Western Ghats. Tlic province lost about 
one-fifth of its population; the treasury a year’s revenue or over a million 
sterling ; while the loss to the people in produce, cattle, and other property, was 
estimated at nearly Qf million sterling. Since then there has been no serious 
failure of the rains, but the rainfall has often been deficient or unfavomubly 
distributed throughout the season. 

626. Value of irrigation. — Experience, then, has shown that everywhere 
throughout the province save in a narrow strip of assured rainfall along the 
western border, irrigation is necessary as a protection against occasional famine 
and the vicissitudes of ordinary seasons ; while throughout the whole province 
it is useful in affording employment to the agricultural classes in the inteiwal 
between the reaping of tbe dry crops in December and the setting in of the rains 
in May. None of the more valuable crops, such as sugar-cane, garden produce, 
and the best qualities of rice, can be grown profitably without irrigation ; and 
on an average the value of the produce of a single crop is said to be nearly 
quadrupled in ordinary years by an assured supply of river water, and increased 
thirty-fold in a year of drought. But perhaps the best index to the value of 
irrigation in Mysore \\ ill be found in the fact that though the irrigated lands 
comprise only about 15 per cent, of the whole occupied area, they pay about 40 
per cent, of the total land revenue of the State. 

{ii). — Existing State irrigation icorks. 

627. Classes of loorJcs. — The conformation of the country, eminently 
adapted as it is for the construction of tanks, has been almost fuUy utilized for 
this purpose from time immemorial. Some new tanks have no doubt been con- 
structed within recent years, but the majority are old works, the original cost of 
which is now not known. Tliey are all classed as State irrigation works, with the 
exception of a small number situated in inam or ahenated lands. There are in 
addition numerous canals or river channel works. Many of these have been 
improved or constructed by the State and nearly all are under State manage- 
ment. The State'irrigation works may therefore be divided into two main 
classes : canals or river channels, and tanki 
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G2S. Gavals or river channel worJes. — The canals arc small irrigating 
channels tahing o(T from ah ovo rough si otic or masonry clams tluwn across one 
nr other of the princijial rivers. They nm generally parallel to and at a short 
distance from the river’s hank and irrigate only the intervening strip of land. 
They arc fed either directly from the river or from tanks in which the water of 
the river is stored. The total length of channels is about 1,000 miles, and tliey 
irrigate aimnally upwards of 100,000 acres. They do not flow continuously 
throughout the year ; they are shut off in Decemher or January, and from that 
time until the commencement of the rains they arc opened in rotation, for 7 or 8 
days only in each month, for the irrigation of sugar-cane. But they receive a 
suhicient supply in all years for the crops protected hy them, and the areas they 
commanded wore unalTcctcd even hy the severe drought of 1876-77. All 
works of rcjiair arc carried out hy Govonunent except the 'clearance of weeds 
which is left to the cultivators. During the regular irrigating season the 
channels arc worked and the distribution of the water is supervised by the 
revenue otllcials. But for lialf the year, during the dry weather while the 
annual ropaire and silt clearances arc in progress, most of the channels are con- 
trolled and their waters distributed by the Public ‘ld’'orks Department. 

629. The origin.al cost of many of the channels is not known and there are 
no capital accounts of the works ; but besides being of great protective value 
they are also undoubtedly remunerative, so far as the known expenditure 
incurred by the State is conccincd. Since 1SG3-6'1 just over 40 laklis, or say 
Es. 40 per acre irrigated, have been spent on constructing new or improving old 
works. 'I'hc total revenue dependent u])on all the works is 6?,- laklis or, say, Bs. 6 
per acre ; while they cost lc.ss than a lakh, or Be. 1 per acre, to maintain. 

G30. Tauhs . — In the whole prorince of ^Mysore there are said to be 39,000 
tanks, or one tank to every three* fourths of a square mile. Of these roughly 
27j0n0 arc State tanks, which irrigate in a normal year about 500,000 acres*; 
2,000 are private tanks irrigating about 40,000 acres ; and the remaining 10,000 
arc mere ponds yielding no revenue. Many of the tanks, especiaUy those in the 
Shimoga and Ivadur districts, arc fed by channels taking oil above dams con- 
structed in the heels of adjoining streams or rivers ; but the majority are con- 
structed across drainage dcjiressions or streams and arc fed directly by the rain- 
fall over the catchment above. In almost every vaUey there is a chain or series 
of .such tanks, one below the other and all discharging into a terminal tank. The 
embankments forming tho tank's arc, in nearly all eases, faced with a rough 
stone revetment having a .slope of 1 to 1 or 1^. IMost of those from which there 
is direct irrigation are provided Avith masonry outlets, sluices, and escapes, 
^fany however arc not used for direct irrigation, but merely to maintain the 
Avater level of the Avells in the valley bcloAV and these have no sluices. 

631. Classification and size of tanks. — The tanks are classed according 
to the amount of land revenue dependent on them. All indgated lands are 
assessed at a consolidated rate Avliich includes the ordinary dry rate of about S 
annas to Be. 1 per acre, and a Avet or water adAuntage rote which is said to 
vary from Bs. 2 to Bs. 4 for ordinary crops, to Es. 9 and more for gardens. A 
tank is cla.sscd as a major tank if the lands under it, assessed as irrigated, yield 
over Bs. 300 in annual revenue ; and as a minor tank if they yield Bs. 300 or 
lc.ss. Bougldy major tanks are tanks wMch irrigate SO acres or more. 

632. Tlicrc are in all 2,318 major tanks. The largest of those which have 
been completed is the Sulikere tank, in the Shimoga district, Avith a capacity of 
3,118 million cubic feet. Tliis work has proved a failure owing to its command- 
ing black cotton soils whicb the people arc reluctant to irrigate. The list supplied 
to us of tbc more important tanks contains only one other tank with a capacity 
of over 1,000 million cubic feet, and only 10 tanks in all with capacities of ove*r 
270 million cubic feet. This is not a fact to_ be regretted, for most of the tanks 
are dependent upon a local and imcertain rainfall and the remarks which we 

. haA'c already made (paragraph 160) with reference to the comparative advan- 
tages, under such conditions, of large and small t anks, are, we think, as appK- 
calile generally to ^fysore as to the Deccan districts of Bombay; although in 
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rnli'-;. Wt! nr<' infornu':!, howcvrr, Hint Hio wliolo question of the 
niaint '’linnet’ of fliotnnk*; is In'int: fully eonsidered liy the responsihlo authorities, 
who rec"’„Miire its oaorinous inijinrlnueo ; nnd it may he hojied that, ivlinl ever 
rith's nn> rinnlly fido]'t<'d. inenMires will he (n1a;n to uive them jiracticnl olToct, 
Till' oniv rt’i’onuneJidntiou whieh we think it ueee’isarv to mnlco is that arraimc- 
nv’nts fdtonld he made for the more frequent jieriodieal nverliiiuhn'^ of the minor 
tank’- tiU'ier jirofes.-ioii:il supervision. These ns well as the major tanks should 
he taken up in rei^nlnr rotation and hronght tip to standard once in every 20 or 
yc:U's, the rayal< if necc'Snry heim^' enmpelled to do their share of tho tvork 
or to pay for it jf i! i^ done hy the State, h’nr tanks in a serie.s, and in rod soil, 
thirty year' is natiti’d as the period after whieh, owin'.: to tho dejio.'it of silt, it 
Ins'om ■:< neer'>-ary in raise the w.-ir and enihankment hy aliout a foot, so as to 
maintain the raj'.ieity of th" tank. The jieriod is s.aid to ho distinctly shorter 
in thi’ hlaek eotton soil traets. 


<V,iG, J\-oirrlir<' jlr.niin-i! jrfu'Ka . — j'lxeepf in t lie ease of a few works 
vhiel) li.'i’n n ei-ntly eon‘-trtu’li\l, then* are no ca))itnl accounts for any of 
tile ::.n‘.s, m>r ha-' it heon found po-'-ilde to d'd ermine even rouirhly their cajiital 
r »o.. l)ur;n'„’ th.e f.*. mty years th.at have elajiscd sinee tlui rendition of the 

State in the Ihuhar have sj'ent I’UT lakhs on irriiration works, of which 

r.prarently a’lnn: 10*1 lakhs wrredevotel to tanks, hut this inelude.s all the 
outlay ie.enrr'-d on anmial re{ .air; and on the improvement of old works. 'Jdicrc 
S', a dii'h'ulty aho in :oee.;ainint: the amonut of revenue directly diie to the 
wori.s. .-.s a "jair-Ue uateroat*’ is only :osi’'M'd on lands irrmnted from anew 
V ork. ats.l then » nly until the esj.ij-y ,,f the <'urn;nt .settlement. In all other 
<-,>■ ti!” tv. iter r.ite is euK’-'didated, with the dry r.ite, and. ;is the extent of aren 
;,s.s- to iriiy'.-.tio!! is ha*'-! ori the tiVeram’ of po-.n! and h:ul yeans, the assess- 
r.M'rit is p.aie, v\h'‘'h<-! tlse l.and is ini’.ratrd or not, and even when no water is 
av.iihihlv for in I;, tat ><51. It a-- tiierefor.’ impo-ihle to formally estimate of the 
r- turr.s Mrhic.i In tin tasdn . a^ a u hole, r<eu]i:tr(.sl wit li their cajiital cost. The 
f.'Vt re'W t.'in'.s fur which e.'ijdtal .aer/.unts aiv nnuntaim'tl. ;ind wliich havely ]iay 
tin ir wnrkitn: •Xj-ete* •, eamnit he taken astypiivtl oNumples, for all tho best sites 
luid .ah^viily hen .veiijiiel hy tin’ older works. Mont than half of the whole 
irrle.'it'-d ar<-.;. m.d ak tit a idth of tin* wlnde laud n’veime of the State, tire, how- 
1 v<'r. dirvi't)V ih-j 'uuhnt on tin- t.-iuks, and tln-re ean at least he no question of 
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.ilU" as pr.it" etiVe Works, In a drv vear no donht manv, and in a verv 
itry y. ar ri! an s’, f.<il ; hut tlnr ’ro H tin y do in ordinary yeai-s is of very 
in;',t«-n;il r.S'h'ancn to tlo' cnltiv.nt.ir in tidiiiy oior a h:id ye.ar ; tind even in the 
drii’-t year they ass-'t In nuiintainin'.! the level of the suhsnil w.ater. Threc- 
fonrths «.f the nclls jn the .'’'tnie ar>’ din.etly or indirectly dejn'iideiit ujion them. 
It is, in fart, no e.\;i':a«.’nition to ’.ly. :is one of our witnessCsS has said, that tho 
tanks in My- on- ;tr<’ the very life of tlu* jieoph’. 


027. J’i'ar/rrr/! ono.h' t-inre- He fahiiuc of Je'77. — Before jiaasint; to the ques- 
tion of the scojii’ whii’h exists for the further extension of irrij^ation works, it is 
dedr.dd(' to eonvjder hn<*tly in what r'-qu’ets .My.soro is now hotter fitted than it 
was in lS7d to withstand a serious fa5uii\e. The. most, imjiortant advantage 
’„*aine<l lies no dmiht in the imjirovi'ment of the means of conummic;ition. 
Dnrim: the f.-unine there was hut <uie .short liiu’ of niil in the whole province — 
the hnmeh line from «lalur])et terminating at .Bang,ilore ; its total length within 
the jiwvinee heing little nioi’e than -10 miltN; and “upon the tralUc carrial 
along this singh* iwm thread, Ihronghont lti77, hung tho lives of a million of 
simls.’’» Jl'ivery ilisiriet in tlie jnovinee is now either traversed hy or has its 
main hiwn eomu'cted with a r.iihvay, and the total length of lino within 
Hie jirovinee has hei’ii inen.’.ased to over i.'iO miles. In addition to the extension 
of railways, jnoro than 3, ()()() miles of new roads have hecn ojiencd out and a 
nmnher of large rivers bridged at. a total co.st of over GO lakhs. The opening 
out of the IColargrdd field has also created a now and important sonveo of 
industry, whieh is said to jilVord emjiloyment to about 10,000 peojde in a district 
nniisiially liable to drought. 


• llijs'it «ii *ti. llit'.orj o5 till' llyiort J'ouimc cf JSiCwS by Mr. Charlrs Elliolj C.S.I., rominc 
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638. These improvements are a substantial addition to the general wealth 
and well-being of the province, while the increased means of communication 
Avill enormously facilitate relief operations in the contingency of another 
famine. But with regard to the amount of protection afforded by irrigation, 
a matter with which we are more immediately concerned, it cannot he said 
that any very distinct advance has been made. Writing in 1877 the Famine 
Commissioner estimated that before the famine there was more than one acre 
of cultivation to each head of the population, and that about ].5 per cent, of the 
cultivated area was under irrigation. So far as we can gather from the data 
which have been supplied to us, the conditions now are mueh the same as they 
were then. The proportion which the irrigated area bears to the whole area 
of cultivation certamly does not appear to have increased by more than one per 
cent. 

639. Under river channels, which are described as the most valuable form 
of irrigation in Mysore, a distinct advance has no doubt been made, and the 
area irrigated by these works has been nearly doiibled within the past 25 years. 
But this means an increase of only 5 per cent, to the whole irrigated area of 
the province, and the increase is confined for the most part to the districts which 
are least liable to famine. Large sums have also been liberally spent in 
improving the tanks, but most of this expenditure seems to have been necessary 
to prevent retrogression, and it is not said to have led to any considerable 
increase in the tank irrigated area. On the whole, however, the extension of 
irrigation has fully kept pace with the increases in population and cultivation ; 
and all things considered the State is now, no doubt, much better equipped to 
meet famine than it was in 1875. The position, as regards the district most 
liable to be affected by drought, will be still more improved when the great 
Marikanave tank is completed. 


{Hi). — Scope for further extensions of State irrigation works. 

610. General remarks . — Outside of the area covered by the Western Ghats 
nearly every suitable site has been abeady occupied by a storage work: The only 
means of providing any considerable extension of irrigation in Mysore must 
therefore, as in the case of the Deccan districts of Bombay, be sought for in a 
system of canals depending for their supplies on large storage works in the western 
region of assured rainfall. Unfortunately, the main rivers of Mysore, having their 
sources in the Western Ghats, do not traverse the districts most liable to 
famine. Theu courses lie close to the Ghats in deep valleys which sej)arate the 
seem’e tracts on the west from the precarious plateau districts on the east. The 
Tungabhadra flows almost due north through the districts of Kadur and 
Shimoga, while the Cauvery and its main tributaries flow to the south-east 
through the districts of Hassan and Mysore. Storage works in the basins of both 
these rivers would be useful — on the Tungabhadra they would be invaluable — 
to the districts of Madras which they subsequently traverse, hut they would 
be of little use to Mysore. The only portions of the State that could be com- 
manded by them he in the tract that least requires protection. All the difiS.- 
culties that weliave referred to in connection with the utilization of the rainfall 
of the Ghats in the Deccan districts of Bombay are here intensified. The 
courses taken by the rivers, the general level of the country, and the broken 
natiue of its surface, ■would aU be serious obstacles against any attempt to carry 
the abundant rainfall of the Ghats on to the main plateau of the province. 
These difficulties might no doubt be overcome, but in aU probability the cost 
would be quite prohibitive. Nevertheless, the question is, we think, one of such 
vital importance to the State that no opinion on this point should be accepted as 
final, until a thorough and systematic reconnaissance has been made by a 
specially qualified Engineer. Should no possible means be discovered for 
utflizing rainfall stored in the Ghats, Mysore will have to rely, for any extension 
of its iiTigation by means of State works in the tracts liable to famine, upon 
the improvement of its existing tanks and channels, and upon the construction 
of new Avorks for the storage of local rainfall in the comparatively few 
catchments AA'hich are not already fully occupied. - 
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. . WOBKS IN rEOGUKSfi. . , 

Gil. The Marihanave tank. — Atfhctimnofouryjfiit toilin State iwo new 
irrigation Tvorks were tmcler construction — the Boralcanavc tank te stere 
million cubic feet and irrigate 9,000 acres in th o Tumkur district, an/1 tlic-'Afari'’ 
kanaro reservoir. The latter is a colossal work. The reservoir is being form^ri 
hy damming up (he waters of the Vcdavati river in the Ohitaldiug district. The 
crest of the masonry dam will he 14.-2 feet above the river bed; and, with the 
resoiToir full, the water surface will liavc an area of over 40 Kqnare miles, 
while the volume of water impounded will exceed ,30,000 million eiihic feet.. 
This is much more than the capacity of any existing reservoir in India, and hut 
little less than that of the great Xile reservoir at Assuan, The natural advan- 
tagos of the site are so great tliat the project, which liad been long under con- 
sideration, has always been a favourite one with engineers. On the othenhand, 
although tlie catchment area is no less than 2,07.o square miles, the supply v/ill, 
be liable to great fluctuations. The annual rainfall is 2o inches on an average, 
but it has been as low as 8 inches, and the lun-oil from the eatehrnent is 
greatly reduced by a large number of existing tanks. The run-off correspond- 
ing to an annual rainfall of 30, 25, and 15 inches has been calculated at 
19,000, 10,000. and 3,000 million cubic feet, respectively; and with a fall of 
S indies there would prsctically beuo rnn-o2 at alL It Is not conridered that 
the tank will fill more than once in 30 rears ; bur, owln^ to diffl-CuHie^; eon- 
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Henoe, for tlie supply of any ‘now canals in Mysore, or to increase the dry wea- 
tlier supply of existing canals, it will bo necessary to construct largo storage- 
reservoirs on the main rivers or their tributaries, and \vitbin the region of assured' 
rainfall. 'We understand that sites for such works are now bemg systematically 
investigated, and that tlio discovery of suitable sites on the Cauvery or its 
branches will lead to a very largo increase in the area under river channels ; 
though, as wo have already stated, it will probably be impossible to extend this 
form of irrigation to the tracts Avhich arc most in need of protection. The works, 
however, are, as we have shown, very remunerative, and the extension of these 
channels, even within the limits of the western districts, Avill be of very great 
benefit both to the cultivators and to the State. The investigations previously 
made, apparently in no very systematic way, have resulted in the discovery of 
only one possible site in the valley of the Cauvery ; and even this has not 
proved practicable, for the constraction of a reservoir would submerge the town 
of Fraserpet. A more thorough investigation, which should include those por- 
tions of Coorg and of the Madras Presidency lying within the upper valley of 
the river, may, however, lead to the discovery of other and more practicable 
sites. In the valley of the Tungabliadra some excellent sites have been found 
at Lakvalli and Mudaba ; but, as wo have said, reservoirs at these sites, though 
of great value to Madras, would apparently be of little use to IMysore. The 
site at Lakvalli has a catchment of 77 G square miles, with an average rainfall 
of 160 inches. It is situated in an unhealthy tract and in the midst of valuable 
forests of teak ; but iu all other respeeis it is said to be one of the finest .sites for 
a reservoir in the whole of India. 

64i4. But, even if the investigations should result in the discovery of but 
few suitable sites for new storage, works, our evidence leads us to think that 
the area irrigated by river channels could bo largely extended by improving the 
existing works. The Chief Engineer estimates that to provide proper masonry 
dams and to improve and extend the channels would cost about 25 labbs. Wo 
think that the results would justify the expenditure, but this' could- easily be 
tested by remodelling a few selected worlcs. 

646. JProposed neio tanks. — The list of projiosed works contains 30 new 
tanks, most of which would receive no supply in a year of drought, though 
many, if not all, would be useful in a year of average rainfall. It is proposed . 
to prepare the projects for these works imdetail and to construct, as funds are 
available, any that promise to be remunerative ; those which have a purely 
protective value being left for the employment of labour iu a year of scarcity. 

646. It is evident that there is not much scope for the extension of irriga- 
tion by means of new tanks constructed outside the region of the Ghats ; but, as 
in the ease of river channels, there is reason to thmk that the area matured 
under existing works could be largely increased, not only by improving the 
existing tanks, but also by thoroughly remodelling their channels and provid- 
ing them with proper masonry or pipe outlets fortlie distribution of the supply; 
and also, in years of short rainfall, by restricting the area irrigated in proportion 
to the available supply. 

647. Gost of proposed new loorks and possible increase in the area irri- 
gated. — Excluding the two works under construction, the list of proposed new 
works contains 48 works estimated to cost 1071 lakhs, and to irrigate 107,0.00 
acres in a year of ordinary rainfall and 66,000 acres in a year of drought. , Of 
the latter area only one-fifth lies in the precarious eastern districts. These 
figures are not based on detailed surveys or estimates. They are admittedly 
only a rough approximation, and they do not include all the extensions that may 
be rendered possible by the construction of gliat-fed storage works, and by minor 
improvements which collectively should have an important effect. But we fear 
that they, indicate generally, and, at least as regards the . tracts most liable to 
famine, with sufficient accuracy, the limited field that exists for the extension of 
irrigation in Mysore by means of new State works. Such possibilities as there 
are will, we have no doubt, be fully utilized iu the near future by a Durbar 
which has proved itself so liberal in the past in providing funds for the general 
improvement of the province. 



: (?y ). — Vrimte irri(jalio)noovJ;s; 

GJS. Private faulcs. — Tlic private irrigation Avorks in Mysore consist of' 
tanks, Avolls, spring cliannols (called (al 2 )argis) and ‘ cluuincls from liill streams. 
There arc in all about 2,000 prh'ato tanks irrigating an area of <17,000 acres. 
Half of these arc situated in alienated lands. Of the remainder many are old 
State tanks Avhich Avorc repaired by priAmte individuals in consideration of a 
remission of one-fotirth of the rcA'onuc. When a private individual constructs 
a ncAV lank, avc Auulcrsland that no charge is made until the next revision of 
settlement, Avhen the usual Avet rates arc assessed. 

0X9. V^'clls. — Wells arc c.\tcusiA’’ely used to supplement the irrigation of 
gaulcn and other lands situated under tanks. There are no separate statistics of 
the area irrigated in this Avay. TIic Avclls in such eases are usually mere shalloAV 
holes from Avhich the Avatcr is lifted by means of a pahota. The areas 
irrigated exclusiA'ely from avcIIs are practically confined to the four eastern or 
‘ ^laidan ’ districts, in Avhich there are said to be 11,000 avcHs, irrigating in an 
ordinary year about 70,000 acres. In a yaar of drought the supply of these Avells 
is, on the aA'crago, diminished by about a half; in but fcAV cases does it. fail 
entirely. Except in the vicinity of the tanks, upon Avhich 75 per cent, of the 
Avells of the province depend for their sui)ply, the depth to the Avatcr surface, in 
localities Avhere avcIIs are made, is about 30 to 10 feet. The avcU near a tank 
in Avhich a pal-ota is u orked by manual labour costs only a fcAv rupees, Avhilc 
the Avcll, 20 or 30 feet square and revetted Avith stone Avork, in Avhich a leather 
bucket is Avorked by bfilloeks, costs three or four hundred rupees. Under 
rul(» issAied in ISO], the State grants adA'auecs for the construction of aa'cIIs, 
charging 3 per cent, interest and recoA'cring the adA'anco in oO years. Since the 
issue of the rules 1,310 avcIIs have been constructed by means of these advan- 
ces. Hut for the further sinking of avcIIs there is said to be very little suitable 
ground. Tho rules regarding the reA'ision of assessment on av ell -irrigated lands, 
Avhich appear to be very liberal, arc printed in the appendix volume of this 
report. 


050. Sprlug chuuneh and pricatc rivcr-clianneh. — In tho north-eastern 
])art of the province springs arc tajjped in the sandy soils, and tho Avatcr is con- 
ducted to the holds by cliannols Avhich arc sometimes of considerable length. 
These channels irrigate in all about 5,000 acres. Wo liaA'c no iirformation as 
to the area under priAvate ehannels from hill streams, but it is said to be con- 
siderable. 

G51. Field ciiibaiil'mcnl. — In the black cotton soils of the Chitaldrug dis- 
trict, the practice is common of constructing small embankments, not so much 
to hold Avatcr as to collect silt and soil. AboA'o these embankments, even in bad 
seasons Avhon the crops fail clscAvhcrc, gram, Avheat, and cotton, are raised 
successfully. 

(a). — Famine works and jn'oprammcs. 

G52. Famine programmes. — Since the sovorc famine of 1S77 there has 
been no need for Avorks of famine relief in Mysore, fortunately, there is not 
likely to be any difliculty in finding a sufficiency of suitable Avorks for any 
future famine. Tho numerous tanks, Avhich arc in need of restoration and 
repair, tho many miles— OA'cr 6,000 — of roads, most -of thorn mchalled or gra- 
velled, and four pro]ioscd iicav lines of railAvay, on Avhich from the nature of 
the country there Avill bo a largo amount of cutting and embanking, should 
afford araiilo employment on eartliAvork and on the collection of road metal, for 
the maximum number of people likely to come irpon relief. There are, in addi- 
tion, tho proposed ncAV tanks to Avhich avc have referred, fcAv of Avhich are 
likely to be so large as to render it unadvisablc to employ relief labour for their 
construction, under proper supervision. In future, reliance is to be placed 
mainly on these AA’-orks for the em])loymcut of relief labour, the collection of 
metal’ being held in tho background to supplement any deficiency in the pro- 
gramme of tank Avorks. The village relief AVorks Avill consist of filling ob;i"'"\ 
tionablo pits and ditches, clearing prickly pear, deepening ponds and avoHs, 
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Coflsti’uctiug new AV ells, etc., supplemented by as many minor irrigation works 
as can be properly supervised. The importance ol: having a careJiully considered 
programme prepared well in advance of a famine appears to be fully realized, 
and a detailed programme for eaoli district is, wo understand, now under pre- 
paration. 

(«i). — Ooorij. 

653. IrrUjation in Qoorg . — In Coorg the average area annually under crop 
as 204i,00D acres, or T13 acres per head of population. Of this nearly one half is 
under rice, 40 per cent, under colfec, and the balance chiefly ragi. The rainfall, 
Avhich varies in average annual amount from upwards of • 150 inches on the 
wrest to 40 inches on the east, is usually abundant ; but about one-tenth of the 
area of the district, lying in a narrow strip along the eastern border, is affected 
oeisioually by drought. Within this strix) there arc 27 irrigation Avorks— tanks 
and small canals— -Avliich have been ' constmeted at a cost of Rs. 75,000 and 
arc said to be capable of irrigating over 5,000 acres, but there are no accurate 
accords of the areas annually irrigated. Ohc-third of the expenditure has been 
rincurred on the Chikle Hol5 channels Avhich apparently do not work success- 
fully. Wo recommend that an oflicor Avith experience of iivigation works should 
be deputed to prepare projects for noAV AV'orks for the further protection of the 
tract liable to drought, and to advise generally regarding the improvements 
required in cxistuig Avorks. 


Section IV.— HYDERABAD. 

{i).-—I/ocal conditions me and value of irrigation. 

654. Physical features .' — Excluding Berar, or the Assigned Districts, the 
territories of His Highness the Nizam embrace an area of 82,698 square miles, 
and contain a population of 11,141,142. They lie on an elevated plateau in the 
centre of the peninsula, and arc traversed or bordered by four large rivers, AA^hose 
sources lie Avitbiu the region of assured rainfall in the Western Ghats. The 
Godavari floAvs through the centre of the northern half of the State, and sub- 
sequently forms the greater part of its eastern botmdary. The Kistna, after 
traversing the south-eastern corner, and receiving on its Avay the Avaters of the 
Bhima, is joined by the Tungabhadra and takes the place of that river in form- 
ing the southern botmdary. The plateau lies generally at- an elevation of about 
1,600 feet above sea level. The main Avatershed, separating the basins of the 
Godavari and Kistna rivers, crosses the State from the north-west to the south- 
east at a general altitude of about 2,000 feet, and divides it into tAVO fairly 
equal parts. There are numerous ranges of hills, the most important of which 
run from east to west, but feAv of their summits rise to a height of more than 
600 feet above the surrounding coimtry. 

656. ithe Telingana tract. Soils and agriculture . — The civil districts into 
which the State is divided are classed in one or other of two main divisions. 
The seven districts forming the eastern half of the province are known as 
Telingana ; and the nine Avestern districts as Marathwara. The line of demarca- 
tion is an irregular one, but its general direction may be found by connecting 
the point of junction of the Kistna and Bhima rivers with that of the Manjira 
and Godavari. There is a marked diversity in the characteristics of these two 
tracts, whether they be viewed from a geological, an ethnographical, or an agri- 
cultural standpoint ; and in each aspect the distinction has a more or less impor- 
tant bearing upon the subject of ourJnquiries. The Telingana tract lies in the 
granitic and crystalline formation which covers a large portion of the Peninsula, 
and to the red and sandy soils of Which irrigation is in general so freely applied. 
It is peopled, as its name implies, chiefly by Telugu-speaking races who, as a 
rule, are ready to make full use of all available facilities for irrigation. Within 
this tract rice is freely cultivated, the winter crop being known as ahi and the 
summer crop as tahi. Both crops are irrigated from tanks, river channels, and 
to some extent even from Avells. 

666. The Marathwara tract . — The MarathAvara tract lies, on the other hand, 
within the area of the Deccan trap series, and the prevailing soil is the usual 



black cotton soil of tluit formation, in Avliich as a rule excellent crops of wheat, 
cotton, _ and nnllct can be grown Avitbont artificial waterings. But, even Avben 
irrigation suits the soil, the cultivators in this tract, chiefly Marathas, are said 
to be averse from_ wet cultivation. Here, therefore, there are practically no 
tanks ; and irrigation, which is • chiefly from wells, is confined generally to the 
cultivation of garden crops. 


657._ This dh^orsity of conditions has led to a distinction in the systems of land 
revenue in force in the two tracts. In the Harathwara districts the assessment, 
Avhich is determined upon the Bombay Settlement system, both on Avet and dry 
lands, is fixed for a period of 15 or 30 years, and ordinarily no remissions 
are given for damage to crops or for fields lying falloAv. In the Telingana 
districts this rule applies to dry lands only; the assessment on rice lands being 
made subject to full remissions for any year in which the land may bo unculti- 
A'ated from a failvu’o of the Avater-supply. ' 

G5S. The Carnatic districts . — Of the nine Marathwava districts there are 

throe in the south-east comer of the State— Lingsugur, Baichur, and Gulbar^a 

in Avhich the conditions in some respects resemble those of the Telinsrana districts. 
Tlvc subsoil Avatcr is, as a rule, much farther from the surface ; but the soil is for 
the most pari of the same nature, and the inhabitants, being largelv Canarese 
understand and pmctisc irrigation. These are sometimes known as the Carnatic 
districts, and for our purjAOscs it Avill be convenient to retain this distinction. 

G59, Extent of culticalion and irriyalion . — Out of a total of nearly 63 million 
acres comprised in the State, statistics arc available only for the cultiA'able and 
forest areas of khatsa lands, or in all for about 23 million acres, of which 
2-1 million arc under forest. About 3 million acres ai‘o retiuned as cultivable 
Avastc, and of this 90 per cent, lies in the Telingana distiicts. Out of about 
171- million acres imder occupation in the year 195o, one million acres or imder 
G per cent. Avcrc assessed as irrigable. The occupied and actually irrigated areas 
arc distributed as folloAvs : — • o 


Traci. 

Area of drj 
cuUn'alion. 
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I PuOBiBLE SET AEEAS ACICA1I.T 

1 IBKIOATED. 
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1 

1 

i 

1 
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; 

In a dry year, 
1899-19UO. 

ISIaratliwara ... 

Carnatic .... 

Telingana .... 

A cres. 
S,5S1,1G5 
■1,406,725 
4,350,4-38 

t 

Acres. 

238,572 

61,440 

706,868 

Acres. 

235,447 

58,430 

470,040 

Acres. - 
232,400 
43,887 
96,294 

Tot.u, 

17,428,328 

1,006,880 

772,926 

372,590 


The figures of areas actually imgated liaA'e been derh'ed by deducting the 
areas on Avliich remissions Avcrc granted fium the total assessed areas. This is 
said to give fairly coircct rcsAilts for the Telingana tracts, at least for an ordinary 
year, and also for the Carnatic Avherc the irrigation is chiefly from rfrer channels 
with assmed supplies. For the Marathwara districts, in which remissions are 
giA'cn only in very exceptional cases, the figures thus obtained may perhaps 
exaggerate the area irrigated in a dry year; for in these districts, though many 
more wells than usual were used in 1899-1900, many failed completely, and others 
yielded only half their usual supply. _ The figmes are, hoAvever, sufficient 
to indicate that in the Harathwara districts less than 3 per cent, and in the 
Carnatic less than 1-1 per cent, of the normal area imder cultivation is protected by 
irrigation. For the Telingana tract the propoidipn in a year of ordinarv rainfall 
is about Ol per cent., and this falls to under 2 per cent, in a rf severe 

drought. A better indication of the A'alue of irngation is, hoAveve** . - ''"^ by 

the fact that in an ordinary year, Avith less than 10 per cent, of 
under in-igation, over 55 per cent, of the AA’holc landu'eyenue of ! 
districts is derived from the irrigated area, the aAurage rates of ass< 
imrlnr Be. 1 for drv lands and about lls. 12 for irrigated lands. 



■ 660.- Area of - cultivation .per head of i^oimlation. — There arc no accnrato 
statistics of the area annually under crop, hut adding the net area irrigated in a 
normal year to the -dry area, the total --works out to 2 acres per head, of the 
population of 8,178,952, comprised in the klialsa area. Tor the TeHngana tract 
the proportion is about 1 acre, and for Marathwara about 3 acres per head. 

661. Eamfall and famines. — In Marathwara the annualrainfall varies from 
an average of oO inches on the east, to 40 inches on the west side. This tract 
suffered from ’famine in 1877, and again in 1899 when the northern districts 
received only 12 inches and the southern 15 inches of raiu. The Carnatic tract, 
for which the average is only 26 inches, is specially liable to be affected by 
drought. It suffered severely in 1 877, m 1897, and again in 1 900. In the 
Lingsugur district, which closely resembles the neighbormng district of Sholapur 
in the Bombay Presidency, scarcity is said -to be almost chronic, and famine 
or severe distress is expected once in every twelve years. In Telingana the 
average rainfall varies from 31 inches in the south to 41 inches in the north ; 
but in every district the fluctuations from year to year are considerable, theJimits 
being from about half the normal, as in 1899, to 60 per cent, above the normal, 
as in 1893. Even, however, with half the normal rainfall a considerable area of 
dry crops can generally be matured in the more sandy soils of this tract ; and in. 
1899, though there was severe distress, there was no actual famine. The large 
number of ordinary works then in hand afforded sufficient employment to the 
people, and it was not found necessary to open special works of relief. 

662. General With reference, then, to the general question of 

the utility of irrigation in Ilyderahad, it may be said that in the Telingana and 
certain portions of the Carnatic tracts, which comprise more than half the total 
area of Hyderabad, urigation is vitally essential to the well-being of the people 
and to the general prosperity of the State ; and that the soil is suited to" it and 
the people eager for it. No stronger eAddence of this could be given than is 
afforded by the giuat difference between the average rates of revenue assess-^ 
ment on wet and dry lands, which, if the areas are correct from which the 
rates are calculated, appears to amount to not less than Its. 10 or Rs. 11 over 
the whole of the Telingana and Carnatic districts. This is very much higher 
than the average charge for water advantages, whether- taken in the form of a 
Avater-rate or of an enhancement of the land-revenue rates, that is obtained in any 
British province or in any other Native State, although there is no reason for 
beflcAung that the rates in them are unduly low. The fact that such a 
charge can be realized not only indicates the great utility of irrigation in 

'these tracts, but also renders, all expenditme m extending irrigation highly 
remunerative. In the remaining, or Marathwara districts, irrigation in ordinary 
years is employed almost solely for the cultivation of garden crops : the benefits 
that the staple field-crops would derive from irrigation in such years are, to say 
the least, extremely doubtful ; while the cultivators themselves, in spite of 
recent adverse seasons, have shoAm no desh-e to change their present extensive 
dry cultiA’ation for the more laborious cultivation of rice and other AA'ot crops. 

(ii). — 'ExisUny State irrigation loorhs. 

663. Classes of worlcs. — The State irrigation Avorks in Hyderabad consis t 
of tanks and small canals, and are practically confined to the Telingana and 
Carnatic districts. Most of them are old AAmrks of Avhich the original cost is 
not knoAvn ; and aa'c have not been fumished with statistics shoAving separately 
the areas irrigated by avcIIs and by the various classes of State AA'orks. It is 
therefore impossible to shoAv, with any degree of exactness, their value as produc- 
tive Avorks, and of then’ protective value only a general indication can be given. 

664. Canals. — The principal canals take off from the Tungabhadra river and 
irrigate a total area of 3,732 acres, yielding a yearly revenue of Bs. 61,962, or Its. 14 
per acre, of Avhich Es. 1-8 per acre is spent in annual maintenance. The supply 
from the river is unfailing, and the works are therefore, so far as they go, useful 
protective AVorks, besides being undoubtedly highly remunerative. There arc 
also tAVo old channels, each about 70 miles in length, taking off from the Musi 
river and ending in a large tank near the town of Nalgonda. The channels 
wore coiistmctcd many centuries ago, but they have fallen into disrepair and arc 
not noAV Used for irrigation; 'ilierc arc besides a number of minor. channeLs 
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taking ofT from above 'Weivs constructed across' the smaller streams. Urifortii- 
natolyiiiTolingana, Avhorc 'water is most required, these streams dry u 2 iso 6 n after 
the cessation of the rains, and no ■water is aA'ailahle for the late or, as it is here 
called, the tali crop. The retentive black soil of Maratlnvara parts "with its 
■water more slo'wly, and the streams supplied by it carry 'uuter long after those 
of the Tclingana districts have ceased to floAv. It is, indeed, asserted that the 
greater part of the hot weather IIoav of the Kistna and Godavari consists of 
drainage from the top formation within the Nizam’s territories. 

GG5. TauJes . — IVlnlc the fcAV canals of the State • irrigate chiefly in the 
Carnatic districts, its 18,000 tanks arc situated almost entirely in the Telingana 
tract, Avhcrc nearly every suitable site is said to bo occupied by a tank. They 
are all either small or of moderate size, the largest having a capacity of under 
300 million cubic feet. !Many of them — and these are the most successful— are 
fed by channels taking off from a stream or rh'cr. To bo really efiicient such 
cbanncls should, it is said, be capable of filling the tank Avithin a period of 36 
days. All tanks, except the largest, that arc not fed in this way fail in a year of 
extreme drought such as ISOO-iOOO, but not necessarily in a year like 189G-97, 
in AA'hich drought followed an abAuidant early rainfall. 

GGG. licslorafion and npheej) of tonics . — The majority of the tanks are said 
to be breacbed or othei’Aviso in a state of disrepair. But a great deal has been 
done to iinproA'c matters in this respect since 1893, when, under the advice of 
^Ir. A. .T. Dunlop, Itcvcnuc Secretary to II is Highness’ Government, jAractical 
stops Avcrc taken to rcvh'e the old system of dastband. Under this system a 
certain share, gcnemlly 8 or 10 per cent., of the revenue dependent on a tank, 
is paid in cash, or its equivalent is granted in inam lands or in a reduction of 
assessment, to a lessee Avho undertakes the maintenance and repair of the tank. 
The lessee, or dasilandar as he is oallcd, is invariably an influential man, who 
cither himself oavus land under the tank or has a personal interest m its upkeep. 
In many cases ho is a descendanC of the original constructor of the tank, and he 
prpbably holds some hereditary local or A*illagc ofiice, such as that of Desai 
or Dcshtniilch. In retui-n for his share of the revenue he is required at his own 
expense to repair all breaches within a reasonable time, to keep the banks and 
.sluices in good order, and the main distributary channels clear of silt. 

GG7, Tlic larger tanks, hoAVCver. were often found to require not only 
extensive repairs but actual restoration, for the satisfactory execution of which 
skilled supcrvi.sion Avas essential. For tliis purpose, among others, there was 
formed in 189G a sepamte Irrigation Department under a Clvief Engineer (ilr. 
Boscoc Allen) aaIaosc services Avero lent to the State by the Government of 
India. Under his supci'Aision plans and estimates arc now prepared, and the 
Avork of restoration is carried out, before a tank is handed over to the lessee. 
During the ^last eight years, .6,487 tanks haA'c been leased out on the dastband 
system, the revenue on the 27G,000 acres imgated by them amoimting to over 
29 lakhs. The dastband .system appears to give general satisfaction, and to have 
led to excellent results ; but in Avorking it tAA'o points are essential, namely, the 
selection of the lessees from among local or village hereditai'y officers of influence, 
and a inopcr system of periodical insjAcction. As a rifle, it is the smaller tanks 
only Avhich are leased out for repair*. The larger tanks and m’igation systems 
arc’ maintained by the Irrigation Department, on annual gi'ants Avhich are limited 
to 10 per cent, of the revenue dependent on the work. ■■ 

GG8. Method of financing the tanh restoration foorZ:.— When the plans and 
estimates for the restoration of a tank have been prepared and sanctioned, if there 
is any difficulty in obtaining an early allotment of the necessary funds, the' 
Avork is carried out under a system of deferred payhients. A contractor can*ies 
out the AYork under departmental supei’A'ision, but at Ifls OAvn expense, receiv- 
ing 5 per cent, on his outlay and all the revenue realized from the tank until 
the debt is paid off. Often the contractor holds land under, and has an interest 
in the tank, and subsequently he becomes the dastbandar. 

669. Under this system 1,472 tanks ^ye been repaired at an estimated cost 
of. 4-2 lakhs. A large tank at Kamaredipet, which we inspected,' had- recently' 



been restovocl under this Rchcme, at a cost of Ks. 3/5,000, and non* brings in an 
annual revemro of Es. 17,000. Tliorc are many other similar instances; and, 
tiiougli there, may possibly bo doubts as to the return to be derived from the 
construction of new storage works in Hyderabad, there can ])o no question as to 
the highly proBtablo nature of these Avorks of restoration. The great value of 
these schemes, both for the restoration and. tlie maintenance of tlic tanks, has lain 
in their adaptability to the special circumstani-es of the case, A considerable ex- 
penditure Avas required Avhich Avas eeilain to be highly remunerative, but for 
Avhich, owing to the pressure of famine and other circum^anccs, funds were not 
readily available from the State Exchequer. The certainty that large revenues 
would accrue made it possible for the State to pledge those revenues, or a share 
of them, beforehand, with a perfect assurance tliat persons avouM be found aaoU- 
ing to take up the Avork in return for the pledge. The local influence of these 
persons, and their interest in the efficiency of the tanks, also made it probable that 
the work would be as well done as their resources and abilities Avould. admit. 
Thus, without straining its exchequer in any way, t he State has been able to finance 
a large amount of highly remunerative irrigation AVork, AA'hile the expenditure on 
its Irrigation Department lias actually declined. 

{Hi). — Scope for fur liter e.xtensions of State irrigation worlds, 

670. Projects and surveys . — Since the formation of an Irrigation Depart- 
ment in 1896, in addition to the restoration of about 500 of the larger existing 
works at an actual cost of 3di lakhs, and of many smaller Avorks at a cost of 
4 lakhs, a large number of projects have been prepared for tbc construction of 
new tanks and for the restoration of other Avorlcs. Including the works 
already constructed, or now in coui'se of execution, estimates amounting to 80 
lakhs, and affecting an area of 226,000 acres, haA'e been sanctioned by GoA'crn- 
mont; additional projects for 120 Avorks, estimated to cost 24 lakhs and to 
irrigate upwards of 60,000 acres, are noAV under consideration ; Aidiilc surveys - 
are being made for a number of other projects whicb, it is roughly estimated, 
will afford protection to 130,000 acres. 

New works in the Carnatic districts. 

671. The Bennr project . — The most important of the projects wliich have 
been prepared for the protection of the Carnatic districts, is one for the restora- 
tion of an old dam or anient on the Tuugabhadra river, and the construction of a 
canal, at a cost of 8 laklis, for the irrigation of 10,000 acres m the Lingsugur 
district. The Madras GoAmrnment raised objections to the construction of the 
work on the ground that it Avonld interfere with the full utilization of existing 
canal works in that Presidency, but this objection has now been waived. This 
work should materially assist in the xwotection of- a district which is singularly 
liable to suffer from deficient rainfall. Unfortunately, there does not seem to be 
any scope for further works of a similar nature, as only a very -limited area on 
the Hyderabad side of the river can be commanded from the Tungabhadra. 
Even if a largo reservoir aboAm Hosjiet were constructed, as has been proposed 
in Madras, the only benefit to Hyderabad would lie, it is said, in a possilile in- 
crease of 8,000 acres to the area irrigated by the Benur and existing ehannels. 

672. The Bhima and Kistna rivers .' — The investigations in jirogress in the 
valley of the Bhima river had not so far resulted in the ffiseovery of any feasible 
project, oAving to the small slope in the bed of the river and to* the unfavourable 
conformation of the country. Erom the Kistna, however, it is thought possible 
to take out a canal on the left bank, which would irrigate a very large area 
lying between that river and the Bhima. No detailed surveys have yet been 
made, and beyond ascertaining the possibility of the project nothing has been 
done. The area Avhich the canal would command is estimated at 200,000 acres. 
The withdrawal from the Kistua of a volume sufficient for the irrigation of 
anything like that extent- of country, would interfere seriously with the supply 
of existing canals in Madras. This difficulty might be met by the construction 
of storage works, if a sufficient number of suitable sites could be found ; but 
this would add enormously to the cost of the project which, even without storage, 
is estimated at a crore of rupees. It might, perhaps, also be satisfactorily met 
by the construction by the Indian Govemment of the great storage work on the 
lower Kistna to which reference is made in the chapter on Madras, and this may be a 
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wghtyi argrunent in fayour of that project. "With ranch to be done in tire 
restoration of existing works, and in the construction of small but highly rernu- 
nerative new canals, it seems improbable that His Highness’s Public Works 
Department will be in a position to undertake such a large scheme for sorae 
years to come. 

673. General scope of proposals. — ^Por the further protection of these dis- 
. tricts the only remaining project of any importance is one for the construction of 

a large reservoir on the Musla river, to irrigate 6,000 acres in^the Lingsugur dis- 
trict. The restoration and repair of existing tanks is estimated to add another 
10,000 acres to the present irrigated area. Adding these.to the areas that may be 
irrigated by the proposed Benur Canal, and by possible extensions of existing 
canals, we obtain an area of 34',000 acres as the total increase that it seems possible 
to effect in the protected area within a reasonable time. This will not afford any- 
thing like adequate protection to the Carnatic districts, but it wiU. mean an 
addition of 50 per cent, to their present irrigated area. 

New woeks in Telingana. 

674. Works in progress. — In the Telingana districts, of the new works 
under construction the most important are a canal, costing 10 lakhs, taking off 
from the Manjtra — a large tributary of the Godavari — to fill a number of tanks 
and irrigate in all about 20,000 acres ; and the restoration of the channels from 
the Musi river, to cost 2^ lakhs and irrigate 24,400 acres. A number of tank 
restoration works are also in progress. 

676. Projects under consideration, — The field for further extensions has 
not yet been thoroughly investigated ; but, in addition to restoring a large num- 
ber of derelict works, there is apparently some scope for the construction of 
• new storage works, and a very large scope for the construction of channels, not 
so much for the purpose of direct irrigation as to connect the tanks with the 
rivers and ensure them a supply in years of deficient rainfall. The proposed 
dam across the Kistna may render.it possible to command a considerable area in 
the IVarangal district by a canal from the left bank, but it is doubtful if the land 
is suitable for irrigation. The question is one wliich will deserve investigation 
when the general proj eot is under preparation. The most important projects now 
under consideration are those for a second canal from the Manjira river, to 
irrigate 12,000 acres and feed a large number of tanks iu the district of Indur ; 
a canal from the Godavari to irrigate 46,000 acres in the Elgandal district ; the 
restoration of the large Parkal tank, and the construction of a new tank for 
the irrigation of about 25,000 acres, in the "Warangal district ; and the construc- 
tion, at Sangam, in the Mahbubnagar district, of a large tank which would 
irrigate about 10,000 acres. Many of these works are likely to be vei-y remunera- 
tive, and even the new storage works are estimated to re^rn 4 or 5 per cent, on 
their cost. In restoring some of the larger tanks we would recommend the 
adoption of self-acting gates for the waste-weirs, such as are now in use in 
Bombay. 

676. If all the works now contemplated, exclusive of the Kistna reservoirs, 
are carried out, the area xmder irrigation in the Telingana district will be 

. increased by nearly 400,000 acres. Even this addition may not afford complete 
protection ; but it should at least prevent a recurrence of anything like the severe 
distress that has been recently felt in many parts of Telingana. 

New woeks in Mabathwaea. 

677. Be 7 narks and suggestions. — The operations of the Public Works Depart- 
ment have hitherto been practically confined to the Carnatic and Telingana dis- 
tricts, though some expenditure has been incurred in a small Telingana -like tract 
in the Nander district. Excluding this small area, the conditions in M arathwara 
are anything but favourable for the development of irrigation. Irrigation is not 
necessary save in exceptional years of drought. In ordinary years it is not only 
■ unnecessaryihut it would often do harm ; for irrigation during a break in the rains, 
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made available. Wo tliiiik, Iiovrever, that a fair trial should he madej for in 
tho extension of wells lies, probably, the best hope of affording any appreciable 
measure of protection to the Marathwara districts, 

■ 681. Borings . — No serious difficulties appear to he experienced in the 
Telingana districts in selecting a suitable site for a well, as trial pits are dug by 
the cultivators at small cost. But for Marathwara and the Carnatic we would 
suggest a systematic [survey of the underground supply, such as we have recom- 
mended for similar tracts in British territory. 

(u ). — Famine iconics and programmes. 

682. Wo have no information as to tho expenditure incm'red on relief works 
in Hyderabad during tho recent famine. The works were confined to the 
Marathwara districts where there is no irrigation establishment ; and the labour 
was employed chiefly on tho earthwork of roads and railways, and in deepening 
village tanks. Neither were we informed as to the extent to which pro- 
grammes of works had been or were being prepared against the contingency 
of another famine. We consider it of great importance that a full and 
adequate programme should he prepared without delay, if it has not been 
ah’eady prepared, particularly for such portions of His Highness’ territory as 
adjoin the frontier of British India. It is of the greatest importance that work 
should be ready on both sides of the frontier, for the simultaneous employment 
of H!is Highness’s and British subjects, in the unhappy event of famine afflict- 
ing the territories of both Governments at the same time. As regards the 
future, there appear to he no definite programmes of relief works. In the 
Telingana and Carnatic districts there would be a considerable field for the 
employment of relief labour on the construction or restoration of irrigation 
works which have been sanctioned or proposed ; hut famine is less likely to occtu’ 
in the former of these ti’acts than in the Marathwara. We have ah’eady sug- 
gested an examination of this tract with a view to finding sites for tanks^ which 
might bo included in a programme of relief works. But, whether such sites can 
he found or not, wo consider it of the highest importance that a suitable pro- ■ 
gramme of relief works should bo lorepared and maintained for this portion of 
His Highness’s temtories, so that work may he ready on both sides. 


Section V.— BERAB. 

(»). — Local conditions; me and value of irrigation. 

683. Main physical features. — Berar, although lying almost entirely within 
tho area of the Deccan trap formation, is divided into three tracts of markedly 
different physical characteristics. In the north, where the southernmost range 
of the Satpm’as cover an area of about 2,000 square miles, the surface of the 
country is broken into a succession of hiUs and deep ravines. In the south, over 
nearly one-half of the total area of the piwunce, the conformation is that which 
is so commonly found in the plateau regions of the Deccan — an undulating 
surface broken here and there by low and generally barren hills. The rugged 
country to the north is known as the Melghat, and the more gently undulating 
country to the south as tho Balaghat. Between these two tracts lies a fertile 
and comparatively level valley, through which the Puma flows from east to 
west in its course towards the Tapti river. The Puma and the Wardha, the 
latter of which forms the eastern boundary of the district, are the only rivers of 
any importance. The total area of the province is 17,710 square miles. 

684. Soils and agricxdture . — In the southern plateau tract, in the valleys of 
the Melghat, and for a vddth of 8 or 10 nules from the base of the hills on either 
side of the central valley, the soil generally is either a brownish loam, or one of 
tho light varieties of black soil to which irrigation is suitable. In many parts 
of the eastern half of the central valley, that is in the upper basin of the Pm-na, 
the black soil overlies muram, and its dejoth apparently is not so great as to 
preclude the possibility of irrigation ; but towards the west and centre of the 
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valley tlie black soil becomes of tbe deep 'and riob alluvial variety to ■wbicli 
irrigation would be quite unsuited, even if> over large areas of it, there were not 
already distinct signs of salt efflorescence. 

685. In a normal year, tbe total area of crops sown is 6,820,000 acres, or2’4j8 
acres per bead of a population of 2f millions. Of tbis area 38 per cent, 

34! per cent, cotton, and about 9 per cent, wheat. Unirrigated rice is grown on 
4i5,000 acres. Tbe irrigated area varies from 43,000 to 80,000 acres, and forms, 
on an average, less than one per cent, of tbe whole area under crops. Wheat, 
garden crops, and sugar-cane, are tbe principal crops irrigated in an ordinary 
year. 

686. Bainfall and famines. — Tbe average aunual rainfall varies, in the . 
Melgbat tract, from 28 inches at tbe foot of tbe bills to upwards of 66 inches at 
Ohikalda, which lies at a height of 3,664! feet above sea level; and, in the 
remainder of the province, from 29 inches on the west to 35 inches in the north- 
east, and 4:5 inches in the south-east. In 1899, when the rainfall was the 
smallest on record, the general average over tbe whole province was about one- 
third of the normal, but many of the recording stations in the three south- 
western districts received less than a quarter of the usual amount. In that ye^,!’ 
the area from which crops were harvested was only 30 per cent, of the area sown 
in a normal year, and there was an almost complete failure of the crops in the 
western half of the province. As a general rule, however, the rainfall of June 
to September is abundant and certain ; while that of October is variable and' often 
insufficient, and the j)rovince receives usually but a very small share of the 
retreating monsoon of November and December. In 1896 there was ample rain 
in the earlier months of the rainy season, but the later rains failed and led to a 
partial failure of the Marif, and an almost total failure of the rabi crops. But 
the effect of the failure in 1896 was only very partial distress, nowhere 
sufficient to necessitate relief operations on any large scale, or seriously to 
increase mortality. In 1899, on the other hand, there occurred severe famine 
resulting in extensive relief and a considerable mortality. Such a calamity as 
this must be regarded as extremely rare in Berar, which is traditionally regarded 
by the people of the Deccan as their refuge in times of scarcity. 

687. XJtility of irrigation. — Dor the ordinary staple crops— -y war and cotton, 
which form over 70 per cent, of the total cultivation — in all ordinary years irriga- 
tion is unnecessary ; and, although Berar can no longer be regarded as immune 
from famine, there 'are no means of providing irrigation to ,an extent at all 
sufficient for the adequate protection of these crops in a year of severe drought. 
The utmost that can be done is to afford a certain amount of protection" to the 
kharif crops and to the rahi sowings, against a failure of the late rains ; and to 
provide means for extending the cultivation of wheat, rice, vegetables, and 
sugar-cane, where the soil and other conditions are suitable for the cultivation of 
those crops. With cultivators so conservative in their agricultural habits as those 
of Berar appear to be, and in general so prosperous and free from fear of smaous 
drought, a change from dry to wet cultivation, even in the most suitable tracts, 
will at the best "be a slow and gradual process. 

(ii). — Existing State irrigation works. 

688. With the exception of a few small tanks which have been practically, 
dry of recent years, and which even in favourable years irrigate quite insignificant 
areas, there are no State irrigation worts in Berar. 

{Hi). — Sco]}e for further extensions of State irrigation works. ; 

089. The Ptuna, the only perennial river in Berar, flows at a very slight 
slope, between banks which are 60 to 70 feet .above the bed, and through soil 
which appears to be, for the most part, quite unsuited to irrigation. Thus the 
Melghat and Balaghat tracts, and the narrow strips immediately adiomng them 
and bordering the central valley on either side' appear to offer the only field for 



tlie' construction 6f State irrigation "works. In both these tracts it '.should he 
possible to construct a considerable number of storage tanks, and of small canals 
taking out of the numerous rivers and streams which cany the drainage of the 
high lands into the Puma and ’Waidha rivers. Any tanbs constructed in the 
Balaghat tract will be liable to fail in a year of severe drought ; but in the 
higher hiUs of the IMelghat the rainfall is more certain, and it may be possible 
to find hero some suitable sites for large tanks such as will afford an assured 
supply of water in all years. No proper reconnaissance of' the country has, 
however, yet been made. We cannot, therefore, at present do more than 
indicate, in this general way, the tracts in which it may be possible to extend 
irrigation by means of Government works, and the classes of works that . appear 
to bo most suitable to them ; and recommend that the necessary surveys and 
preparation of projects be put in hand as soon as possible. The more promising 
schemes might be can’ied out as experimental works and the remainder brought 
on to the programme of famme works. The small canals will probably prove 
fairly remunerative, and their ju’otective value, especially in the Melghat, will 
be considerably enhanced if their supplies can be supplemented from storage 
works constructed in the valleys above. The other class of works, — those which 
Avill have to depend on storage for their whole supply, — are much less likely to 
prove remrmerativc, and it may be doubted if they will ever yield a revenue 
suQioient to cover the annual interest charges and working expenses. 

(iv). — Frivaie irrigation worhs. 

690. Biver channels. — There arc a few small private channels taking off 
above temporary dams constructed across streams and irrigating, in all, about 
1,000 acres. The cultivators pay to Government for the use of the water an 
increased assessment which varies from 11s. to Rs. 5 per acre, according as 
the water lasts till the end of January or the end of May. In many of these 
works it may bo advisable to substitute for the present temporary structures either 
permanent masonry dams or self-acting flood gates, to be erected and maintained 
at the expense ol' Government ; the maintenance of the channels and the dis- 
tribution of the water being left as at present in the hands of the cultivators. 

691. TanliS and ?ocl7s.— There are no private irrigation tanks in Berar. The 
holdings generally arc too small to admit of tanks being constructed by private 
persons, even if they had the necessary means. Thus, practically, the whole of 
the irrigation is from wells. The depth to water smrface vai-ies considerably 
according to the locality ; but, excluding the high lands of the hilly and plateau 
tracts, the average depth appears to bo about 30 feet. The supply generally is 
from percolation, but in many places good springs have been found. During the 
past seven years the water level has sunk considerably, and in 1900 a large 
•number of wells ran dry ; but many of these were deepened and are said to have 
then.yielded an ample supply. In many parts of the Puma valley the water is 
brackish ; elsewhere it is of good quality. A well costs on the average from 
.Rs. 300 to Rs. 500, and is said to irrigate about 4 acres annually ; but for the 
Buldana district, in which lies more than half the whole iirigated area of the 
proAunce, the number of irrigation wells is shown as 5,714, and the area irri- 
gated from them in 1897-98 as 54,669, giving an average of 9J acres per well — 
•a result which suggests some doubt as to the accm’acy of the statistics for that 
'.year. 

692. Loans for the construction of wcUs are advanced by Government, 
bearing interest at 6J per cent. During the past five years 2 lakhs have been 
advanced for new wells, and over a lakh for the improvement of wells and fields. 
The loans, however, are not taken freely except in years of drought, owing partly 
to the high cost of a Avell and partly to the uncertainty of finding water. Lands 
irrigated from wells constructed before the original settlement are assessed at the 
maximum dry crop rates ; and those from wells constructed since the settlement, 
■at ordinary dry crop rates. We gather that improvements are perpetually 
exempted from enhancement as in Bombay. But there seems to be in Berar 
similar uncertainty as to the exact effect of the law. No pains should be spared 
ito.'getihe.people perfectly informed. ondihe.subject.- . . 
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693. The portions of Berar which arc sultahlc for well irrigation; rcscmhlo 
in many respects those of tho adjoining Deccan districts of Bombay ; and the 
recommendations made in the Bombay Chapter regarding the encouragement 
of wells and surveys of tho underground water-supply in those districts may bo 
read as applying also to Berar. Except that Berar being so much less liable 
to drought, the special measures recommended in our general chapter for districts 
exposed to famine, and in particular free grants-ia-aid, are less required than in 
the Deocan. 


(p), — Famine loorlcs and progranmm. 

694. During tho famine of 1899-1900 an expenditure of over 90 lalchs was 
incurred by tho Publio "Works Department on works of famine relief— C4| lakhs 
on roads, 14^- laklis on railways, 9 J lakhs on tanks for tho water-supply of towns 
and villages, and tho balance on establishment, etc. No expendituro was 
incuiTed on purely irrigation works ; but a large tank in the Amraoti district, 
which supplies water to the town of Karinja and is said to iriigatc a considerable 
area, was improved and enlarged at a cost of Bs. 1,08,391. The work has 
been practically finished Avith tho exception of the enlargement of tho catch- 
ment area which Avill admit of an extension of the irrigated area. We recom- 
mend the completion of this Avork Avhich is estimated to cost Bs. 8,000. 

696. Tho programme of future relief worlcs provides cmplojonent for six 
months for 26 per cent, of the total population, but tbc Avorks are somewhat 
■unevenly distributed. Eor instance, in Akola and Buldana, tAvo districts of tho 
precarious western tract, provision is made for 91- and 12-^ per cent,, respectively, 
of the population ; AA'hilo in tho eastern district of Wun, Avhero there Avas very 
little distress during the last famine, the programme provides for 38 per cent; 
The collection of road-metal, thongh a useful form of Avorlc, occupies too 
prominent a place in tho programme. The expenditure under tliis bead forms 
80 per cent, of tho total cost of the Avorks, and Avould, it is said, provide all tho 
road-metal likely to be required for ten years. When the survey recommended 
in paragraph 689 has been carried out, it should be possible to reduce this item 
to reasonable dimensions, and to include in tlie programme a fair number of 
really useful nrigation works. Special arrangements will have to bo made 
beforehand to proAude a supply of drinking water at the sites of many of the 
works. Where this is necessary, the arrangements should be made as soon as 
the Avork has been brought on to the programme. 


Section VI. — BABODA. 

696. Divisions of the State . — Tho State of Baroda, with an area of over 
8,000 square miles, consists of four separate divisions. The Amreli Division (1,246 
square miles), Avhich is situated in the peninsula of Kathiawar; the Kadi Division 
(3,000 sq-uare miles), which lies north-east of the Neamgam Taluka of Ahmed- 
abad district ; the Baroda Division (1,887 square miles), which adjoins the districts 
of Kaira, Broach, and the Banch Mahals; and the Navsari Division (1,952 square 
miles), which consists of several detached portions lying mostly to the east of the 
centre of the S'urat district. The physical and other characters of these four 
divisions may be taken to be approximately the same as those of the Native 
States and British Territory adjoining them ; and the treatment for purposes 
of irrigation will he found generally to correspond in both cases. 

697. Amreli Division . — The Amreli Division consists of two portions separated 
by the Gir hiUs of Kathiawar ; and in these hiUs lie the head- waters of two minor 
rivers of that province. It is possible that storage works of moderate size might 
■usefully be constructed here, and the examination of the country, which we have 
recommended for Kathiawar, shordd be extended to the Amreli Division. There 
are four projects of irrigation from small reservoirs in this division at an esti- 
mated cost of about 11 lakhs ; but we have not information sufficient to enable 
us to pronounce on the merits of any of them. If anticipations formed' by the 
Durbar are correct, one of them, the Shingoda, may prove remunerative and 
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irrigate 3,000 acres ; and the other, the-Piohvi, Tvliich rrould irrigate 5,600 acres, 
■will ho a nsofnl pi'otcotivo Avork. As regards the other t\ro, there may arise, 
with the State of JUla^^lagar, ici'ritorial diflioultics of the kind adverted to in the 
fcotion on Kath^a^Yar. 

COS. In this division there arc about 5,500 wells, of which 1,800 arc perma- 
nent. The area irrigated from them is estimated at 16,500 acres. The water- 
level nowhere exceeds 10 feet, and avcIIs arc not dithoult to dig. Extension 
seems to be feasible on the .same linas and to the same degree as in Kathiawar. 
Here, during the late famine, 120 wells were made by the State at a cost of 
nearly Rs. OG.OOO, or about Ils. 750 per well. The Raroda Eurbar and the 
neighbouring States of Kathiawar evidently adopt the same policy in tliis 
re.spcct. 

non. The Kftdi Dirhioit. — The soil of the Kadi Division is a sandy variety of 
the poraf soil of Gnjenit. The notable feature of the division is that a consider- 
able jwrtion of the Sabarmati river forms the eastern boundary separating the 
division from the Idar State. Ihc State otlicials informed ns that close beyond 
the boundary they have discovered a tine .site for the storage of the Avaters of 
that river. The prospects of this scheme, of which the scope may prove to bo 
very large, ajid the mode in wliieh the Avater should bo Artilized, require investi- 
gation. There arc several other smaller schemes on the merits of AA'hich we are 
equally unable to pronounce. 

700. This division contains 13,000 out of a total number of 56,000 wells in 
the State. The area irrigated is estimated at about 2J acres per avcII, and 
amounts thcroforo to .about 118,000 acres. There is, A'cry probably, room fora 
material extension of Avcll-irrigation in this diA'ision. 

701. The Baroda Bivhhu. — The Raroda DiA'ision, like the district of Broach, 
consists mostly of black cotton .soil in which irrigation is not likely to be very 
highly aijprcoiatcd. A project, howcA'cr, for damming the river Orsang, a tribu- 
tary of tlie Nerbudda in the north-cast of the dh’ision, has been partly"^excouted. 
The general sehciuc roceivod the n])proA'al of Mr. "Whiting, a retired Public 
Works OfTiccr of great knoAvlodge and experience. The d.am has been com- 
pleted and the subsidiary Avorks and canal ai*o avcII in hand. The flow in the 
river during the recent drought has, hoAvcver, been much less than was 
anticipated, and .storage will be reqtiired to. supplement the flow indryyo,ars. We 
have no information as to the volume of additional storage that AA'ill be required 
or as to the cast of jiroviding it ; but the canal, including one storage work, is 
(istimatcil to irriir.ate 12,500 acres at a cost of 10 lakhs, or Rs. SO per acre. This 
is a cheap rate for Avorks in this kind of country, if, as represented, the soil com* 
manded i.s generally suited for irrigation. The pro.spects of the work Avould 
therefore ajjpe.ar to be sudiciently promising to justify a considerable expcnditiu’o 
on securing an assured su]i])ly. The other Avorks, already constructed or noAv 
proposed, are .smidl and of comparatively little importance. 

702. The diAasion contains only a small area of well-irrigation which is 
probably incapable of great extension in the black soil .areas. 

703. The Navmri Division. — The NaA’sari Division, like the Surat district 
AA’hich it adjoins, is comparatively little exposed to famine. But there are at 
least two large projects for utilizing the AA-atera of the Jankri and Pinna rivers 
for purposes of rice irrigation. There is probably no urgent need for UTigation 
in the tract to bo commanded, AA’hich adjoins the Bardah and Jelalpnr 
sub-di visions of Surat. Avhorc there was but little famine. But the waters 
of these two rivers, like those of the proposed Tapti left bank Canal, might 
piove valuable for purposes of rice irrigation, and the Government of His 
Highness may avcU be advised to complete the examination of both projects. 

701. Except in a portion adjoining the coast, where fine garden cultivation 
is practised in splendid loam soils similar to those of the adjacent x>ortions of the 
Surat district, there is little AA’cU-irrigation in the Navsari Division, which is 
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proliably not one of the areas in which very special encouragement of this form 
•of irrigation is required. 

705. General conoltmons and recommendations . — Generally it may be said 
that the conditions of the Baroda State, excepting the Amreli JDiAdsion, resemble 
those of British Gujerat. That the country felt the full force of the famine of 
1S99-1900 was shown at the census of 1901, when the population was found to 
have diminished by 19 per cent., a loss even greater than that of British Gujerat 
or Kathiawar. The need of protection from famine is fully as great in Baroda as 
in those provinces, and the existing areas under irrigation are very small. In the 
parts most ex])r)sevd to famine, the obstacles to the extension of irrigation are ho less 
formidable than in Gujerat.' _ But it is urgently necessary that such possibilities as 
there are of extending irrigation should be definitely ascertained and developed! 
It is satisfactory that a beginning has been made in the investigation of projects, 
We understand that His Highness’s Government contemplates allotting a sum of 
6 lakhs annually to irrigation. We trust that the resources of the country may 
he fully investigated, and that, if the results are sufficiently promising, it may be 
found possible to increase this allotment by a considerable amount. Some use- 
ful preliminary investigation has already been made into the capacities of the 
head- waters of the Sabarmati, Tapti, and one tributary of the Nerbudda; and 
“these inquiries confirm the conclusion stated in the chapter on Bombay that the 
possibilities of the higher reaches of the principal rivers of Gujerat and the 
neighbouring States merit exhaustive and scientific investigation by Government, 
in co-operation with Baroda and the other States concerned. 

706. The investigations made by His Highness’s Government are limited, to 
a great extent, by the desire to find sites in or as close as possible to Baroda 
territory, and to prepare projects which will secure the maximum of benetit to 
that territory without consideration of the requirements of British territorjr or of 
other States. We have already recommended (paragraph 127) that an examina- 
tion should be made by British and State Engineers working in conjunction, with 
the object of utilizing the waters of the rivers so as to secure the maximum bene- 
fit to the country at large, with little or no reference to territorial considerations 
excepting in so far as they may affect the expense of the resulting irrigation to 
the territory benefited. As* in British Gujerat, the first object of the works will 
be rice irrigation ; the secondary object rahi irrigation requiring storage sufficient 
to provide water far on into the cold or hot weather. It is possible that schemes 
may be found to serve the first object without storage and at comparatively 
slight expense. Great caution should be exercised in approving schemes for the 
second object alone. The preference will be given to schemes avoiding black 
soils. Such schemes are most likely to be found in the head-waters of the 
Sabarmati and iMahi situated in the Kadi and northern half of the Baroda Divi- 
sions of His Highness’s territories. As regards the Nerbudda, it is impossible to 
say what can be done until the country has been prospected. But the hope of 
making effective use of the waters of this river has not been heightened by the 
information which tlie Durbar has given us. It seems only too probable that 
levels are unfavourable, and that it will be impossible to secm-e command of 
country in which irrigation will be of use. What is required -is a project for 
giving an assured supply, not to the black cotton soils, which are probably less 
difficult to command, but to the gorat and mixed soils, in which rice is at present 
irrigated from tanks, wherever these can be made. 

707. During the last twelve years the Dmhar has granted, for the construc- 
tion of wells, takavi advances aggregating 12 laths of rupees, of which about 
lakhs were given in the famine years 1899 to 1902. K early half of this sum was 
allotted to the Kadi Division. During the famine, as in British territory, the 
ordinary precautions as regards security were considerably relaxed, and interest 
was foregone, or largely lowered, periods of repayment were lengthened, and 
other special concessions were allowed. In ordinary years advances are given on 
two systems. Under one, tnown as the “ old ” system, no interest is taken on 
advances up to Es. 500, only 3 percent, on advances between Es.-5O0 and 
Es. 2,000, and on sums above that 6^ per cent. ; sums up to Es. 50 are made 
recoverable in two annual instalments, those between -Es. oO-qnd Ils.-600 in five,' 
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niid lavgci’ sums in ten instalments, More reeentlyin some parts of tlie State* 
the cultivator has been allowed the option ol; taking loans on the Madras system' 
■with long periods of repayment. We •were not told -which system the cultivator 
prefers. The State has also constructed a certain number of "weUs. The only 
ligures given us arc those quoted above for the Kadi Division. But the system 
of State construction seems to ans-wer so ■v\"cll in Baroda that His Highness the 
Gaik-war proposes to extend it, if necessary, to all holdings -which can be irrigated 
•with advantage, and for -adiich water is easily procurable at a moderate depth 
from the surface. It -will be interesting and useful to observe the results of this 
policy, which is followed in other Native States, but the general adoption of 
which in British territory wo arc unable to recommend for reasons, already- 
given (X, 169). We trust, at any rate, that the poiicy of State construction 
will not induce Bis Highness to limit the sums given as talcavi advances. Prior 
to the famine a tendency in this direction was observable, the sums advanced 
during the foiu* years ending 1894-95 having averaged over Rs. SO, GOO, against 
Rs. 20,000 in each of the following five yeai-s. It is exceedingly probable that 
the State will have to rely for protection on wells more than on any other class 
of Avork. ' 

70S. We observed, with considerable satisfaction, a general disposition on 
the part of His Highness’s Government to appreciate the usefulness of irrigation 
and the desirability of taking vigorous measures for its development on all lines 
Avhich inquiry may show to be practicable ; and we ti-nst that this disposition 
•wUl bear fniit in tlie provision of sorely needed protection from the effects of 
drought, to a substantial portion of His Highness’s dominions. 


Section VII.— CENTRAL INDIA. 

709. The Native States comprised in the tract of country, known as Central 
India, occupy several very distinct regions, namely, Baghelkhand; Bundelkhand; 
part of the Gwalior State ; Slalwa, which includes a part of the large State of 
Indore, and several detached portions of Gwalior ; and, lastly, the hilly regions 
south and south-west of ^lalwa, and small portions of the Nerbudda valley, 
south of these hiUs. 

BAGHEIiKHAND. 

710. Thysical features . — The Baghelkhand States, of which the principal is 
Rewa, occupy a triangle the base of wliioh consists of low hills wMch stretch 
from cast to west, and form the northern boundary of the States, dividing them 
from the districts of Banda, Allahabad, and Mirzapiu- of the United Pro-vinces. 
The southern two-tliirds of the ti-ianglc, down to the apex, consist of hilly and 
broken conntiy, much like the Mandla district of the Central Provinces and the 
more jungly portions of Chota Nagpur on the south-east. The remainder or 
northern portion of the triangle is a well watered and open country, containing 
considerable areas of black soil (?»«>). There are also other soils similar in 
character and designation to the lighter and mixed soils of the Bundelkhand 
districts of the United Provinces, and no doubt equally well suited to irrigation. 

711. Irrigated areas and scojjefor their ea,tension . — The area of the Baghel- 

Ivhand States is about 14,000 square miles, of -ahich nearly 13,000 are in Rewa, 
to which belongs the southern forest and hiU ti-act mentioned above. , In this 
tract there is very little cultWation and irrigation, and the population is back- 
ward and sparse. The only useful in-igation works for such a tract are likely to 
be small works for the protection of rice cultivation round the village. The 
important river Sone rises here, but it docs not emerge from the hiUs until long 
after it has left the boundary of the State. Any examination which may be 
made of this river for storage purposes is not, therefore, likely to extend into this 
tract. In the open northern tract of country the returns furnished to us show 
an irrigated area amounting in 1899-1900 to about 13,700 acres, of which 4,200 
was from wells and 7,600 from " other sources,” that is to say, presumably, small 
rh’cr-channels or pains. In the year 1900-01, the area under-+his latter f*! * ■'f 
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irrigation liad increased by 40,000 acres. We have n6t been informed bo^v tbls 
increase, most of wMob took place in the small State of Maib r, has been brought 
about. But we observe that this State has spent Bs. 3,25, 00 on its irrigation 
works and advanced Es. 68,000 in tahavi as compared with Es. 94,000 and 
Es. 1,400 in the far larger State of Eewa, We trust that this extension of the 
irrigated area indicates a good return for the money spent or advanced by the 
Durbar. There can be no doubt that, except in the deep black soil, the whole 
of the northern open parts of these States presents opportunities for irrigation. 
Apparently there is much undulating country which, for want, of terracing and 
embankment, has gone out of cultivation. We understand that, in the famine of 
1896-97, a considerable amount was spent on this class of work, as well as a 
certain amount on tanks and dams for irrigation purposes. If the .possibilities of 
the open parts of Baghelkhand were examined by a competent engineer, he 
would probably be able to discover considerable scope for smaE works. The 
upper waters of the river Tons also lie in Eewa, and the country should be 
examined with the object of ascertaining whether any use could be made of them, 
either in the State itself or in connection with the project (which we have 
referred to in our chapter on the IJnitcd Provinces) for irrigation from this river 
in the southern portion of the Allahabad district. 

Bundelkhand. 

712. Physical and agricultural conditions. — Included in the tract of Bundel* ' 
khand are twenty-two small States, covering an area of 9,800 square miles, with 
a population of about 1,275,000, or 130 to the square mile. The rainfall 
in most of these States averages between 30 and 40 inches, and though subject 
to considerable fluctuations, it is generally sufficient to fill the tanks and wells. 
But it is probable that the cold-weather discharge of the rivers would seldom 
be sufficient for irrigation on any large scale without storage. The physical 
and geological formation are generally favourable for irrigation. The southern 
boundary of the States consists of a considerable range of hills, known as 
the Bander, rising out of a plateau about 1,700 feet above the sea. About 15 
miles to the north-west is the Panna range of hiUs, below which lies the main 
portion of the States, a plain country much broken by hills and spurs, especially 
towards the west and south-west. In these States also are included considerable 
lengths of the rivers Ken, Dassan, and Betwa. I'he last named river has 
already been utilized, and there are projects for utilizing the other two in British 
territory. The sods are the same as those of British Bundelkhand ; namely, 
mar, or black soil ; and, as the hills are approached, mixed soils such as kahar, 
parwa, and dumat, and red soil (disintegrated sandstone). Pure mdr is unsuited 
to irrigation, but the proportion of this variety is said to be not very large. The 
red soil, except when accumulated in bottoms or behind embankments, is fre- 
quently too poor for irrigation ; but the mixed soils, on the other hand, are in 
every way suited to it, and the undulating surface of the country n.nd 
numerous small drainages and streams offer good facilities for terracing and 
embankments. Although rook is not far from the surface, wells seem to be 
easy to make, and are inexpensive and durable. They are usually made by 
digging through the surface soil and blasting out a portion of the rock, to serve as 

a reservoir for the water and afford material for a rough masonry superstructure, 
which is often limited as in British Bundelkhand to the staging required for 
the lifting gear. 

713. Cropped and irrigated areas. — Excluding the State of Panna, for 
which no information is available, the area of these States under crop in a normal 
year is returned at 1,519,000 acres, or about 1^ acres per head of population; 
and of this 218,000 acres, or 17 per cent., are returned as irrigated, almost 
entirely from tanks and wells. The tank irrigation is, however, almost wholly 
confined to the single State of Orchha. In this State about 130,000 acres are 
irrigated from private and State tanks, but the total area irrigated by these 
means in all the remaining States does not exceed 10,000 acres. Out of the 
41,000 weUs, which are used in aU the States for irrigation purposes, no less 
than 17,000 are in Orchha and they probably irrigate at least 60,000 acres. In 
this State itself the irrigated area is about 39 per cent, of its normal sown area. 
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^Idi. Gapiain EtobanlvS projects. — The States are all liable to famine, and 
in 1896-97 they suffered in mnch the same "way and to the same extent as the 
adjoining portions of British territory. At that time advantage was taken to 
examine the ground for the purpose of devising relief works useful for protec- 
tive purposes. A British Engineer Officer, Captain Ewhank, was employed 
on this duty and drew uj) a number of projects for small works, in Orchha and 
other States, such as tanks and field embankments, which were estimated to 
cost, in the aggregate, about four lakhs, and to protect 18,000 acres. The 
estimated cost of these works is tmder Bs. 22 per acre, and if the outlay 
and areas have been correctly estimated, tliis rate is so moderate as to afford 
a fair prospect of a remunerative retmn. The Political Agent, however, seems 
to be of opinion that Captain Ewbank’s estimates were rather sanguine ; and 
the Durbars, except those of States temporarily under Government administra- 
tion, seem disiuclined to take up the projects, either as ordinary works or for 
the employment of relief laboxu*. The proportion of masomy required for 
many of these works certainly diminishes their value for relief purposes. Small 
works of this kind may, however, be very useful in seasons of badly distributed 
rainfall, even if of little value in a year of severe and prolonged drought. That 
a considerable amount can be achieved, without any direct loss and with possible 
profit to the State, seems to be shoxvn by Avhat has been accomplished in the 
State of Orchha, the ruler of which takes -great interest in irrigation and has 
spent considerable sums in the restoration of old and the construction of new 
tanlm and embankments. 

715. jP«;i ft repairs. —Of even greater importance than the construction of 
new works would appear to be the restoration, repair, and improvement of 
existing tanks ; of which there are at least one hundred and fifty, but aU more or 
less inefficient owing to the neglect of essential works of maintenance and repair. 
The examination of these and other existing works would probably show that 
the areas irrigated from them are capable of considerable extension. 

716. Field emhaiihnents. — During the famine we understand that relief 
labour was largely employed on field embankments, generally in the form of 
&dj?d//s,that is to say, earthen dams thrown across the streams and small drainages 
with the chief object of checking erosion, accumulating soil and silt, and holding 
up water behind the hdndlis, and, finally, of cultivating in the submerged area 
after the water had been let out. It is also anticipated that, in some instances, irri- 
gation will be given to the lands immediately below the hdndhs ; and it is believed 
that the holding up of water -ndll raise the level of the subsoil supply, and 
render the construction of wells in the vicinity easier and more profitable. "We 
understand that in a considerable number of instances these works have proved 
useful ; and the Political Agent considers that small hdndhs are the form of work 
best suited to the country and the resources of the smaller States, where, in his 
opinion, the need of encouragement and assistance is most urgent. 

717. Wells. — It is evident that in several of the States conditions are favour- 
- able also to the construction of weUs. Apparently substantial sums are advanced 

in some of the States for this pmpose, and many of the Durbars consider that 
wells are the best form of protective work for their States. 

718. Becommendations.—Om general conclusion is that, with sufficient 
funds and proper investigation and management, the possibilities of irrigation in 
the Bundelkhand States admit of considerable development. In the first place, 
the head-waters of the larger rivers, the Betwa, Ken, and Dassan, ought to be 
surveyed with the object of determining whether any large storage project could 
be carried out with advantage to any or all of the States, as well as to the 
portions of British Bundelkhand which are tiaversed by the lower reaches of 
the rivers in question In the next place, the existing tanks should be examined 
with the view of deciding what measures, if any, should be taken for their 
restoration, repair, or improvement. At the same time the country should 
be surveyed with the object of selecting sites for additional storage works, 
suitable either ; as oidinaiy works or for relief purposes, and for the smaller 
hdndhs, which may be entered in the programmes of relief works. 





7 1 9.’ A. great deaLmay also be effected by a policy of liberal advances'io 
land-bolders and tenants for tbe construction of irrigational Avorks of improve- 
ment, including "wells, bdndhs, and embankments of all kinds. 


720. A single well- qualified Executive Engineer, witli subordinate staff and 
establishment, would j)robably suflice for the supervision- of tbe preliminary 
investigations and executive work in all tbe States, It bas been suggested to us 
that no special measure of assistance or encouragement is requu’ed for tbe Orebba 
State, where tbe Maharaja bas shown so much discernment and energy in the 
development of irrigation works. W e should deprecate any measiu’e which would 
check the initiative of the Maharaja, but we have no doubt that His Highness 
will himself often be glad to receive professional advice and assistance in connec- 
tion with important existing or proposed worlcs witliin his territory. , 


Gwalior. 

721. Fhystoal feutm'es , — The State of Gwalior, the largest and most 
important of the States of Central India, has a total area of 29,0-17 square 
miles and a population of 2,933,001 or of 101 to the square mile. It 
consists of three divisions— Gwalior, Isagarh, and Malwa. The first two 
form a compact but irregular oblong, and are bounded on the north by the 
British districts of Agra and Etawah, on the east by British Bundelldiahd and 
the Saugor district of the Central ProAunces, on the south by the State of 
Bhopal, and on the west by some of the Bajputana States. The south-west 
corner of Isagarh Division forms part of the Malwa plateau, and the north-east 
corner of GAvalior Division is a low-lying open plain, about 3,100 square miles in 
area, in physical characteristics not unlike the adjacent parts of the districts of 
Jalaun and Jhansi. The Indian Midland branch of the Great Indian Peninsula 
Eailway forms the eastern boundary of this open cotmtry. West of this the land 
rises rapidly and the country becomes undulating and broken, till a confused 
mass of hills, plateaux, small valleys, and ravines is reached, which occupies most 
of the central and western portions of these two di-vdsions. On both banks of the 
Chambal also the country is cut up into a labyrinth of innumerable precipitous 
ravines, the character and appearance of which can hardly be realized "until 
actually sedn. 

722. Gwalior and Isagarh Divisions . — The two principal rivers are the 

Chambal and the Sind, both tributaries of the Jumna; the former pursuing a 
curvilinear course skirts the northern and western boundaries ; and the latter 
flows in a north-easterly direction, first through the. . hilly and then through 
the open country, joining the Jumna two or three miles below its. jtmetion, with 
the Chambal. Both these rivers have numerous small tributaries. The total 
cultivated area of the Gwalior and Isagarh Divisions amounts to 2,311, 4*04 acres, 
or I'l acre per head of population. The two divisions together contain about an 
equal area of cultivable but uncultivated land. The Isagarh Division also con- 
tains large areas of forest.. The present tendency of the land-holders seems to .be to 
utilize the forest and waste land for grazing purposes and the rearing of cattle, rather 
than to extend cultivation. Throughout this part of the" States, but especially in 
the Isagarh Division, where the population is only 90 to the square mile, there is 
evidently considerable difldculty in getting labour on to the land. Prom the 
accounts given by Ery and other travellers, and from the, numerous oil and 
sugar mills made of stone, which are found scattered aU over the country, or 
grouped in different localities, it is believed that in former years cultivation was 
far more advanced than at present. There are also .numerous remains of ancient 
irrigation works, principally dams, earthen or masomy, which are now ruined 
and neglected. The comparatively backward state of the country is probably 
due to its having been the scene of constant warfare by the ravages of the Pinda- 
risi It has also been suggested that the failm'e to maintain the dams and irriga- 
tion works in this part, has resulted in increased aridity, and in erosion of. the 
valuable surface soil.. ^ . 
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'<23. Tlic exact proportion of the cultivated area, vhioh. is irrigated from all 
sources, is not easy to estimate. In the following table ‘we give the figures 
supplied by the Durbar for the year ending Juno 1902 ; — 


— 

Gwnlior, 

1 

Ifagarli. 

Total. 


No. 

No. ^ 

No. 

Tot;il number of pacen wells ..... 

0,803 

12,555 

22,863 

Total number of l;aclicha wells ..... 

6,506 

7,041 

12,647 

Total number of tanks or bnndi bolding water 

1,439 

431 

1,870 

Total number of tanks and iflKd* out of repair 

146 

870 

516 


Acres. 

Acres. 

Acres. 

Areas irrigali-d by pacoJ wells . 

30,530 

42,926 

h,665 

Areas in-'ip.iiod by wells . . . • 

8,971 

17,536 

26,507 

.\reas irrigated by tanks ..... 

40,507 

15,776 

56,283 

Areas irrigated by llood spills ..... 

10,375 

1,769 

12,144 

Total area . . 

, 00,39a 

i 

, 78,007 

168,399 


According to this return the total area irrigated amounts to 168,399 acres, 
or over 7 per cent, of the cultivated area. 


72-1. It. will be obscin-cd that tank irrigation (including cultivation in tlie 
wafer-spread) accounts for d.*) per cent, of the total in Gwalior, and oifiy 20 per 
cenb in Ts;igarii, Avhcrc there is a decided preponderance of well-irrigation. The 
figures, while indicating the existence of very material resources in the way of 
irrigation, are also suggestive of the policy to be piu-sued in this portion of the 
State. Its first obicct would appear to be the restoration and improvement of 
the existing works, then the extension of irrigation by means of new works and 
the embankment, tcri-acing, and levelling of the extensive, irregular, and undulat- 
in'’- tracts which arc foumrthroughout the State. Judicious mcasiues of the kind 
would eventually result in a steady increase of the population, and a substantial 
development both of the revenues of the State and of the considerable agrioultm-al 
resources which the country enjoys. 

72o. The Gwalior and Isagarh Divisions felt with, full force the effects of 
t he famine of 1896-97. Advantage was taken of the demand for employment to 
make a considerable beginning in the development of the policy which we have 
indicated, and a large number of projects were investigated, many of wliioh were 
put in hand and completed. I^Iost of these were small -works, some of them 
masonry storage dams, others earthen dams for the same purpose, or for the 
purpose of preventing erosion and causing a deposit of soil and silt in the area of 
the water-spread. The total number of such works amounted to 353, and their 
cost to nearly three lakhs of nrpecs. The policy was steadily maintained until 
the end of 1900, when scarcity again occurred in the divisions of Gwalior and 
Isagarh. The total luunbov of works executed up to the date of oiu' visit to 
Gunlior amounted- to S9-t and the expenditure on them to nearly IGJ lakhs of 
rupees. These figures are for the whole State, but we understand that the 
greater.part of the cxpcndititrc was incurred in these two divisions. 

726 . We have no details of the areas irrigated, and rovonuo obkained, as 
compared wth the cost of theso works. But the following are instances of 
success attained. ■ At Bahadarpui', on the -Morar, a tributary of the Ghambal, 
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masonry dam lias been constructed at a cost of E-s. 34-, 500, protecting 500 
acres of rice, but additional worbs have been proposed to bring another l,G0i) 
acres under command. We inspected this work and consider that, with addi- 
tions and improvements which have been proposed, it should prove both useful 
and remunerative. We also saw several instances of success in the ‘ bunding ’ up 
of nalas on the catchment of the same stream, whereby considerable areas have 
been reclaimed from jungle. In one instance, cited by Colonel Pitcher, the 
result of this reclamation, costing Es. 3,000, has been the creation of anew village 
paying a revenue of Es. 300 per annum. Tv'o instances of the successful 
employment of famine labour on irrigation work are given by the same officer : the 
Eobini tank which cost Es. 50,000 and supplies irrigation to 1,000 acres; and 
the Tonga tank which cost Es. 42,000 and supplies water to about 1,000 acres. 
When the waste weir, which was breached by a flood in 1902, is properly repaired 
and the channels are extended, the Tonga tank is expected to irrigate 2,600 acres. 
There were other works which we saw in the neighbourhood of Gwalior in which 
the ‘ bunding ’ up of drainage areas and depressions, and the flooding of the land 
behind the bdncllis, appeared to have resulted in the partial reclamation of 
considerable areas, formerly barren from salt efflorescence. 

727. Besides the works mentioned above, we were shown a partially completed 
masonry dam at Tikampur. The site had been well chosen, and a considerable 
area of fertile land, suitable for irrigation, was commanded by it. Owing, how- 
ever, to serious defects in construction, the dam did not hold , water. We were 
able, after examination of the plans, to suggest how these defects could be recti- 
fied, but the necessary measures will add considerably to the cost. The work 
is of such a character that operations should not be resumed until they can be 
carried out under the constant and close supervision of an expert irrigation 
officer. 

728. There appears to be great scope for the extension of iiTigation in these 
two divisions. As far as we could ascertain, there is a fair demand at all times 
for water from existing storage works, all of which appear to have been effective 
during the recent droughts. The largest areas irrigated from the Tonga tank 
were in the driest years, and in no case has the failure of a work been attributed 
to any deficiency in the supply. It is probable, therefore, that many new works 
may be proposed which are likely to prove directly remunerative. But direct 
remunerativeness is not the only object to be sought. One result of the policy 
followed during recent famines of finding employment for the people on works, 
many of which cannot prove directly remunerative, has been to keep the people 
on the land ; so that at the census of 1901 the population in these two divisions 
showed an appreciable increase, in contrast to the decrease which occurred in the 
Malwa Division. The Dm'bar has abeady prepared for these two divisions a 
very complete programme of famine wmrks, aU of -which are expected to prove 
useful as irrigation w'orks. There are 840 -u’-orks abeady in the progi-amme, for 
349 of which plans and estimates have been prepared by the Di-visional Engi- 
neer. The remainder are under investigation. It is estimated that the works 
for which estimates have been prepared, will huigate about 43,500 acres. If 
these programmes are completed, they will probably represent all that can be 
done in the way of small irrigation works for many years to come. All of the 
works are small, only one of them costing as much as two lakhs of rupees. 

729. It is understood that the works in these programmes will be reserved as 
a means of employing distressed labour dm'ing famine. . They are all admirably 
adapted for this purpose ; but we hope that, if funds are available, it may be 
possible to carry out some of the larger and more promising of them in the 
ordinary way. We think that sites could also be found for works of more 
considerable size if the country were examined by an . experienced irrigation 
officer with a trained subordinate staff, and that much might be done for the 
better protection of these two chvisions if funds could be allotted for the systema- 
tic prosecution of a programme of such work. We are afraid that there is httle 
prospect of being able to utihze the water in the river Chambal owing to the 
depth of its bed below the sim-ounding country; and we are inf ormed that a 
project which has been framed fdr a work on the Sind river, to cost as m-uch , as 
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10 lalvhs, has been set aside as it "tt'es not considered satisfactory. We think, 
ho^Yevcl’, that as soon as competent advice can he obtained, the possibilities of 
constructing irrigation works on this river should he more thoroughly investi- 
gated. 

730. TFclIs . — From the table in paragraph 723 above, it will he seen that 
about 100,000 acres in these two divisions are irrigated from wells, of which 
12,r)4 7 are classed as temporary and 22,:^ri3 as permanent. Thus over 4 per cent, 
of the cirltivatcd area is under this class of irrigation. Of the permanent wells, an 
unspecified number are semi-pennanent. A considerable number of wells has 
been sunk by tlic State not only for irrigation, but for drinking purposes, and 
with the object of starting new hamlets, and thus encouraging a higher class of 
cultivation iir outljnng tractvS, There is no lack of soil suitable for weU-irrigation, 
and in many places water lies within easy reach of the surface, and the constme- 
tion of a well involves no special difficulties or expense. The cattle, however, 
arc small and wcalc, and the area irrigated fram each well is consequently small. 
The State has advanced money liberally for the construction of wells during the 
last G yearn. Interest is charged at T jier cent, during the first year of the 
construction and G per cent, for subsequent years, and land irrigated dm’ing the 
currency of one settlement is assessed at dry rates up to the end of the next. 
There is gi'cat raom for the extension of weU-iiTigation, which will be best 
encouraged by a continuance of the present liberal policy in regard to loans. 

731. Of he)' private worls . — No details have been furnished us showing the 
number of privatcly-o'wncd tank’s and IdncUis. But that there are some of these 
is apixarcnt from the fact mentioned by Colonel Pitcher, that a jagirclar had 
recently constructed a hdudh at a cost of Bs. 15,000, and that, notwithstanding 
injury from a hca-sy* flood, it had paid him a fair percentage on the outlay. No 
doubt the State is ready to encourage the execution of this class of improvement, 
.such as tanks, dams, and field embankments, by means of liberal advances on the 
same lines as for wells. But in their present condition the resources of the 
ordinary landownci’s arc probably insufficient for the multiplication of works of 
this description. 

732. IPamiiic jn'ogramnics . — We have already referred to tire excellent pro- 
grammes of famine work's which have been prepared for these two divisions, the 
majority of the works consisting of small tanks and hdndhs — the most useful 
class of village works. The works arc enumerated for each pargana or sub- 
division, and the following particulai's arc shown on the programmes 

(1) 'Whether idans and estimates have been prepared. 

(2) '1 he name of the officer who has suggested the work. 

(3) 'J'hc catchment area. 

(4‘) Estimated capacity of tank. 

(5) lilinimum quantity of water likely to be available in a season of 

drought. 

(6) Area commanded by the project. 

(7) Area likely to be irrigated in ordinary years. 

(8) Area likely to be irrigated in a year of drought. 

(9) Bata of rainfall, run-off, and duty on which the irrigated areas are 

estimated. 

(10) Beturn, if any, expected on capital cost. 

(11) Approximate cost. 

(12) Extent to which work can be carried out by famine laboiu’, and 

other essential particulars. 

'I'his record is one which might, in many respects, form a model for British 
districts. It lacks a column showing the number of people for whoin employ- 
ment could be provided on each work, although the information .can generally 
be derived from the entries in column 12. 
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733. ITahod J)ivmou. — 'J’lic Malwa Division of tin’s State consists, ns lifts 
■been already stated, of several detached portions of territory situated in the 
plateau of that name. The two distriots of Agar and Sliahjehanpnr (Shajapur), 
wliioli are the most easterly, lie in novth--vvc.st. of Blioiial. Agar is liilly, and 
Shahjehanpur more or loss open country, 'i'his tract contains the hcad-ivater.s 
of the Kali Sind, a trilnitary of the Chamhal, which flows almost due north and 
joins that river in the Ivotah State of llajputana. 'J'lie general elevation of the 
country is about 1,<1'00 foot above sea lovci. The district of IJjjain is a little further 
west in the centre of the upper portion of the ])lateau, at an elevation of 1,700 feet, 
and is a well-known centre of the opium trade. The country to the north of the 
principal town is hrolcen and undulating, and the rest is a black soil plain. To the 
south-west is the district of Amjhera, an extremely broken and hilly tract. On the 
north-west lies the open district of iM.andasaur, and to the north of this again 
Nimacli, which adjoins the State of Udaipur, and the southern portion of winch 
is open country, with occasional hills, the northern being broken and hilly. The 
Ohamhal river in its higher reaches flows northwards t hrough U j jain, and forms tl’.o 
eastern and south-eastern boundaries of ^Mandasaur and Kimach. Tlic total area of 
the division is 7,751 square miles, and the population only 111 to the square mile. 
Not much more than a half of the total area is cultivable ; and of tliis, again, 
not much more than a moiety is actually cultivated, the remainder being cultiv- 
able waste. The division was severely alTcctcd by the famine of 18t)9-1900, 
when the rainfall fell from between 30 and <10 to from 15 to G inches. Largo 
areas we^^t out of cultivation, and at the census of 1901 the population was found 
to have diminished by 20 per cent. 

73‘Ji. The total area irrigated amounts to 03,G00 acres, or .about 5 per cent, 
of the cultivated area. Of this 4,600 acres arc irrigated from tanks, and almost 
the whole of the remainder, that is, about 59,000 acres, from wells and 
water-lifts in the banks of streaius. A gre.at deal of the water is msed for the 
irrigation of the poppy crop. A large propoid ion of the soil is of the black cotton 
variety, but much of it is evidently wcU-chuined and of moderate depth, mul 
accordingly not ill-suited to irrigation. The tank img.at ion is conducted from 
4i44i small tanks and ponds, and there arc 95 othei's spcciticd in the rehmis as out 
of repair and not holding water. Much of the so-c.alled irrigation consists of 
cultivation in the tank water-spread ; judging from the list of proposed works 
in the famine programme and from the chaiticter of the country, there 
are a good many sites for additional works of the kind. The policy of promoting 
irrigation has, however, been less highly developed in this division than in the 
other two. Across a tributary of the Chambal at Singoli, in the extreme north 
of the Nimach district, a permanent dam has been constiaicted, from which, if a 
canal were made, a substautial area might be irrigated. At present irrigation is 
carried on by lift from the banks. The numerous streams present great facilities 
for the construction of temporary dams, which could be utilized with great 
advantage for the storage of water in years of short rainfall. The division as a 
whole, there can be little doubt, has valuable possibilities for the development of 
tank irrigation, and the country ought to be fully examined Avith the object of 
discovering projects for the extension of irrigation. Severely, however, as it 
suffered in 1899-1900, the division is not so liable to drought as the two north- 
eastern divisions, and until recently it has been considered immune. 

735. The programme of famine irrigation works is, however, slighter than 
in Gwalior and Isagarh, and to make it complete it should be placed in charge of 
a special Irrigation Officer. By careful prospecting of the country it should be 
comparatively easy to prepare a programme of irrigation works and field embank- 
ments, sufficient' to provide employment for the great bulk of the population 
who are likely to require work in a severe famine. 

736. The area irrigated from wells and water-bfts is undoubtedly capable of 
considerable extension, which should be encouraged with the same liberality as 
His Highness the Maharaja has extended to other portions of his territory. 

737. In conclusion we have the pleasure of observing that His Highness 
takes an altogether exceptional interest, in irrigation, He has toured through 
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parts of tlie countiy, examining and selecting sites for works, and ascertaining 
tke circumstances and requirements of tlie people. There is no Native State in 
India in which there is a more favourable chance of excellent opportunities for 
irrigation being tmmed to full advantage by the intelligence of its ruler, who, up 
to the present, has set a valuable example in this matter to the Chiefs of Central 
India. . . 

Indobe akd other States. 

738. General conditions — remainmg States of Central India, comprising 
tlie large State of Indore, which forms the dominions of the Maharaja Holkar, 
9,500 square miles in area, and a number of smaller States, occupy a total area 
of 27,000 square miles in the south-western comer of the province. The total 
population amounts to 2-1- millions, or about 93 to the square mile. The hilly 
portions o£ the Vindhyas and Satpiuas, in which lies nearly half the area of t his 
tract, arc inhabited mostly by a backward and extremely sparse population of 
Bhils and kindred aboriginal ti-ibes. Cultivation is also exceedingly scanty except 
in the open parts of the IMalwa plateau. In Indore not more than half, and in the 
other States a far smaller proportion, generally not exceeding one-fourth of the 
total area, is under cultivation. The tiact lies almost entirely within the area of 
the trap fomiation, black cotton soil being found in the open cormtry of the 
IMalwa plateau and Nerbudda valley. In and adjoining the hilly country are 
lighter and well-drained soils frequently well-suited to urigation, the backward- 
ness of which must be attributed largely to the sparseness and primitiveness of 
the people. The whole of this countiy was severely affected by the famine 
of 1899-1900. The Indore State was found in 1901 to have lost 22 per cent, 
of its population, and the minor States, especially those in the hills, were foimd 
to have suffered still more severely. But the greater part of the countiy escaped 
easily in 1890-97, and there can be no doubt that it seldom suffers from acute 
famine. 


739. Irrigated area and scope for its Excluding the State of 

Bhopal and a few very small States, for which no information is available, an 
area of 2'| million acres is under crop in a normal year. Of this only 110,009 
aci-es arc u’rigatcd, chiefly fr-om weUs. At the same time, according to the 
figures given tons, these States have expended no less than 40 lakhs on irriga- 
tion works, of which 27-2- IJ^khs were spent in Indore. The greater 
part of this has probably been spent on famine relief works. How much of 
this expenditm-e has proved of real value for iiTigation piu-poses we have 
no means of stating. But we gather from the statements of the Durbar 
Ofiicei-s of Indore and many other States that there are numerous tanks 
and bdndlis out of repair, which, if restored, coidd be made useful for irrigation 
purposes, and that in most States there is considerable room_ for the extension 
of well-frTi"ation. There is no information as to the possibility of executing 
any large m-oject. But, as suggested in paragraph 724 above, the head- 
waters of the Chambal may repay examination; and we think there can 
be no doubt that a systematic survey of the countiy would demonstrate 
the feasibility of executing numerous small works, such as tanks, ddndhs, 
and field embankments. It may be doubted, however, whether, in such an 
extraordinarily severe di-ought as that of 1899-1900, when the rainfall in many 
places fell to' less than a half and even to one-sixth of the normal, the works 
would hold water unless designed to store more than a year’s supply for the area 
intended to be protected by them. In the Bhil coimtry operations would have 
to be verv m-adual and tentative imtil the people had shown by more settled 
habits that’thev were ready to appreciate the value of u-rigation. In oi-der that 
effectual may be done, in these as in other States, competent Engineer 
Of^erslor Iivi'^ationare required. Two possibly would suffice : one for Indore, 
aiid one for the^maUer States. These officers would myestigate the possibiffties 
k the yarious States and prepare a series of projects and a programme of famine 
relief works useful for irrigation. 
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of projects and relief -work programinoa— of Irrigation Engineer Officers ; one or 
more for eaoli of the larger States, and one for each group of minor States. We 
Avould also recommend that these officcr-s should Avork under the supeiwision of a 
Superintending or Consulting Engineer, aa'Iio should he appointed for the AvOiole 
Agency ; and we thinlc that, as in llajpuiana, GoA'crnnicnt should he prepared to 
pay the Consulting Engineer and the Engineer for the smaller States. Effect 
should first ho given to these recommendations in Northern GAvalior, Bundclkhand, 
and Bagholkhand, as being the tracts most liable to drought. But there Avould, 
we think, be no great objection to postponing active operations until the com- 
pletion of the programme of protective Avorks in Rajputana. The experience 
there gained should prove of great. A'aluc in preparing the jirogiammc for 
Central India. 


COLIN SCOTT-MONCRIEPE. 

T. HIGHA^NL 
J. WUIIWEACKENZIE. 

P. RAJARATNA ^^lUDALIYAR. 


Luchnow, April ll(h, 1903. 



GLOSSARY OF VERNACULAR TERMS. 


Ilm\ Ahara.—k small pond or reservoir ; an embanlcment.— 

Ji>icn(.~^A (lam, generally of masonry, to retain or divert running water 

lor imgntional purposes.— IfflcZras. 

The mjaJcat of an in-igation work is the land irrigable by the 
vrovk. —Madras, 


Mjrd, Bdjri.—k small variety of the bulrush millet. 
Band. — An earthen embankment. 


Bdndh. — A bank for retaining water on a field. 

hamUnlrd.—A dam across a stream to divert water into a canal. The 
term sometimes includes Imth the canal and the dam.— 
Bombay. 

Gra zing ground.— Vtm jah. 

Bet. — Lou'-lying lands adjoining a xivex.— Punjab. 

Lauds cultivated on rainfall; crops produced by rain; uniri'i- 
gated land.— India. 

Baoli. — A Avcll with steps giving access to the xiraiex.—Nortnerii and 
Central India. 


Basihand. — Abatement of one-tenth or other portion of the revenue on 
account of compensation for a public work, such as the 
constraction or repair of a tank. Basthanddr, the person to 
whom the abatement is given. — Syderahacl. 

Bodb. — The tract of covmtry between two rivers above their junction. — 
Northern India. 


Boruvu. — A well on the bank of a stream or river. — Madras. 

Bnmat. — A soft loam ; a mixture of clay and sand. — Northern India, 

Push — Crop ; season. 

Gordt. — A fertile sandy soil of a light bromi colour. — Bombay. 

IJalcdho. — A rate levied for water supplied for the irrigation of lands in 
foreign tcrritoiy or in jdgir lands. — Sind. 

Bathia. — A rain commencing between 24ith 8epte7nber and 7th October 
(more correctly Rasta). — Bengal. 

Ravcli, — Tract of countiy adjacent to a capital town. — Central Provinces. 

Indm.—A gift ; a graut of land or money. 

Indmdar.— The holder of a rent-free grant. 

Jdgtr.—An estate held free of Government revenue. 

Adgtrddr. — Holder of a revenue-free graut. 

Jamahandi.— Beni volh— Northern India. The aunual settlement made 
under the rdyatwdri system. -Madras and Bombay. 

Judr. — Great millet (sorghum vnlgare). 

Mdbar. A species of black w\\.— Central India and United Provinces. 

KachGha.—BsLyr, immature; incomplete, rough. A hachcha building is 
one built of earth as opposed to brick or stone. 

KdchU.—A caste of indnstvions cultivators.— India. 

21(1, IS ^ A species of grass very destructive to cultivation.- A^or^/iem and 

Central India. 

Jlhdlsa.—Vei'tnimng to the State; used to signify those villages which 
are under the direct management of Government as opposed 
to the jdgir or alienated villages which are under the 
managejuent of their owners. 

Autmmi harvest or crops ; autumn season. 
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Kodo. — An inferior millet {JPaspahm frimientaceim). — Northern and 
Central India. 

Ktidi-maramat. — Repairs of irrigation works carried ont by the culti- 
vators. — Madras. 

Malma. — A fruit-bearing tree {Bassia latifolia). 

Malbdh. — ^Village expenses. India. 

Mdlguzdr. — The person responsible to Government for the payment of 
the revenues assessed on a village. 

Mar. — Black cotton soil. — Central India and United Frovinces. 

Mot. — A large bucket for di-awing water out of a well for pm’poses of 
irrigation. 

Mota. — The -hard stratum of soil met with in well-sinking. — Northern 
India. 

-Disintegrated trap or other rock. 

Ndla. — A stream or ravine. 

Fain. — A canal or water-com’sc. — Bengal. 

FaJclca.’—'Suvga, complete ; built of masonry. 

Fahota . — A lever for raising water. 

Fanohdyat.—A. native court of arbitration. 

Farwa.~A yellow or red soil. — BundclJchand. 

Bahi. — The spring haiwest or crop ; the winter-spring season. 

Bdgi. — A kind of grain {Bleiisine coraeana). The mama of Northern 
India. — Southern India, 

Bdyatwdri,— A term applied to tracts in which the revenue settlement is 
made by Government officers with each actual cultivator- 
without the intervention of a third party. 

Bell. — A saline efflorescence. 

Sowhdr. — A banker. 

Takdri. — Advances of money made by Government to landowners or- 
cultivators for the improvement of their land ; or to poor- 
cultivators to assist them in carrying on their cultivation. 

TarM.—liow moist land lying along the banks of rivers or at the foot 
of the Himalayas. 

Usar. — Land infested with reh or saline efflorescence. 

Vardgu.—The common miUet {Fanicmn Miliaceum).— Southern India. 

Zaniinddr. — A landowner. 

Zaminddri. — A term applied to tract in which the land is held by 
zaniinddrs. 




